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ShAUPLES (A,). Preliminary and detailed reports on ‘ black fruit' 
disease of Pepper vines in Sarawak.— Co'.'!. Print. Office, 
Kuching, Saravak, ID pp., 1922. 

This pamphlet contains a brief preliminary rejxjrt on a serious 
disease of Piper nigrum, which the writer was invited to investi- 
rato by the Rajah of Sarawak, followed by a more rletailed account 
of the state of pepper cultivation in Sarawak and the general 
characters of the disease. The latter is regarded as lx;ing primarily 
due to the attacks of the .alga CepkiPv. rue nvicolden., alreaily known 
to cause serious diseases of tea and cloves, ami Ies.s fully studieil 
diseases of several other cultivated phants. 

On pepper, the alga is practically confined to the fruit. It is 
difficult to find any trace of it on young vines up to the time of 
dowering (IJ to 2 year-s), and even after the fruit disease is well 
established the organism i.s seldom found on the leaves and stems, 
although in one case the petioles were attacked. After the berries 
form, those at the free end of the spike turn black, shrivel, and 
may fall oft’. At the same time the remaining, practically ripe 
berries sho\v small, black spots from which ari-se the fruiting stalks 
of Cephaleiirns. In the final .stage all the Ijcrries arc involved : 
iiKjst fall to the ground, ’out a few remain in a mummified condition 
attached to the blackened spike. From these mummies a strong- 
growth of the alga can be obtained under suitable conditions. The 
writer is strongly inclined to the view that (.'. mgeoulea is respon- 
sible for the whole of the symptoms observed. 

The damage caased by this disease is very severe, and it has been 
one of the main causes of the serious fall in the pepper exports for 
Sarawak within the past ten or fifteen y'ears. lor its control 
spraying does not seem a promising line of attack on account of 
local difficulties. Much of the trouble is due to the system of 
abandoning the pepper gardens after a time and moving to a new 
area, leaving the abandoned plants a prey to parasites and a menace 
to other gardens in the vicinity. Measures to check this practice, 
and also to enforce removal of the old plants when it cannot be 
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prevented, are strongly recommended. The absence of any 
machinery to ensure that the gardens are properly cared for i.s 
emphasized, and the need for some form of agricultural organization 
in the State pointed out. 

Fau’CKTT (G. L.). Enfermedades de la Cana de Azdear en 
Tucuman. [Diseases of Sugar-cane in Tucuman.]— fiufi/sf, 
y Agric. de Tu.ciimdn, xiii, 1-2, pp. 1-46, 21 tigs., 1922. 

In this paper the chief diseases aflecting sugar-cane in the pro- 
vince of Tucuman, Argentina, are described and an account is given 
of the author’s own researches in regard to them. 

Top rot or ‘ polvillo ’ affects chiefly plant-cane, the proportion of 
which to the whole crop is small. Reddish .stains appear on the 
sheaths, and streaks of the .same colour on the leaves. Later the 
two or three most recently formed leaves dry up and the apical 
.shoot can be easily pulled out. The interior leaves and sheatlrs are 
rotten and surrounded by a thickish, evil-smelling liquid. At times 
the pressure of the gi'owing apical shoot rupture.s the sheath.? where 
they are w'eakened by putrefaction, and the shoot may then emerge 
laterally. This condition, which is knowm in Java a? ‘pokkah 
bong’, occurs in ca.ses where the sheaths are attacked while the 
growing shoot is not yet affected. U.sually the latter is ultimately 
involved in the rot. 

Tlie early stages of the disease are marked by the appearance of 
small translucent spots in the cylinder formed by the sheaths in 
the apical bud. The spots may be only a few millimetres in 
diameter and are covered with a watery exudation. Three bacteria 
were isolated from such spots and named jiavidiiB n. sp.. 

Baeillna D, and Bacillus F, respectively. All three are motile, 
with peritridious cilia, liquefy gelatine, and form acids on media 
containing sugar. Bacillus 1) is Gram positive and generates no 
gas on media containing sugar, while the others are Gram negative 
and produce gas. Tlieir other characters are taliulatod and 
described. Inoculations proved that all were capable of producing 
top rot, B. flavidus being the most virulent. A high temperature 
is necessary for succe.ssful infection, no success being obtained from 
inoculations during the cool season (March-April). Rapidly grow- 
ing cane is usually immune. Infection ordinarily results from 
bacteria lodged w’ith dust in the apical hud of the cane outside the 
last three leaves to be formed, where the spaces usually hold water 
and give organisms every chance to multiply. 

Susceptible varieties include plant-cane of 213 POJ, plant-cane 
and ratoons of 234 POJ..and a few' other le.ss important varieties. 
Kavaugire and 36 POJ are considered reisistant, though the latter 
may be attacked during its fir.st year of growth. With regard to 
the disease known as top rot in Java, the author thinks tliat 
.several different affections arc included. A’o mention has been 
made there of a reddish discoloration on the leaves, and the author 
is of the opinion that the Argentine disease is distinct. Bitcillw 
vasciduruM, to which top rot as well as gummosis has been attri- 
buted by .some writers, has not been found in Tucuman^ Mosaic 
pruuably predisjx/ses the plants to ' polvillo ’ but chlorosis is not a 
norniai symptom of the latter, as stated by Spegazzini. Methods 
of cultivation and irrigation have no influence on the disease. 
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Suj'ar-cane mosaic is common in the province but tlie affected 
Javanese canes give good yields. _ Tliick canes seem to suffer more 
than thin, but the former are believed to be, in any case, unsuited 
to tlie Argentine climate which is sub-tropical. The so-called 
Japanese canes, Kavangire, Zwinga, and Yon Tan San, are iraniuno 
but give too little sugar to be of value, while of the Java varieties 
136 POJ is the most resistant and 213 POJ the least. Of other 
varieties, D 1135 is almost as resistant as the Java canes. The 
author reports having received cane affected with mosaic from 
Brazil, though the disease does not appear to have been recorded in 
that country as yet. In Tncuman it is impossible to find a cane 
ipiite free from mosaic, amongst the commonly cultivated kinds. 
Indications point to insect transrais.sion of the infection, but the 
species concerned has not yet been found. Apliids are not believed 
to be responsible, at least not the species which the author has 
found on diseased canes and which is believed to be A. mcchari. 
Attempts to secure infection by juice inoculations failed, except 
^\■hen carried out on the young leaves before they had emerged 
I'l'om the bud, in which case 15 out of 21 in three different series 
were successful. 

In experinients on the control of the ilisease it was found that 
neither fertilizers nor cultivation had any influence on it. Kotfuino- 
was also of no value, which is not surprising in view of the uni- 
versal prevalence of infection. On the other hand, careful selection 
of seed cane is stated to have given good results. 

Rotting of sugar-cane setts after planting is a trouble character- 
istic of sub-tropical countries, where the low temperatures after 
planting may delay germination. Partially rotted setts may ger- 
niiiiate, but the shoots remain more or less stunted. Varieties iirtfei’ 
greatly in their liability to rot ; Criolla, for instance, is .susceptible, 
especially the white strain, winch usually dies out from this cause 
in ii few years, while the purple strain of tliis variety is les.s liable 
to rot. The common Javanese varieties originally introduced are 
wry resistant, except 100 POJ and 139 POJ ; Kavangire am! 
its allies are also resistant, but all the other varieties grown are 
susceptible. Every year the gaps left by failure to germinate have 
to he replanted in the case of the susceptible varieties, or the 
variety would ultimately die out. In damp or badly-drained soils, 
especially where nitre is present, even the re.sistaut varieties sutfei- 
iioni rot, Ulo.saic predisposes to this trouble in a marked degree. 

.\moiigst the numerous fungi and bacteria isolated from rutted 
^ett.s, a list of which is given, the most virulent were found to be 
Aciuslalwjwinn (/hnu’us n. sp., Ctjlvspira siaxhari, Melii.ncoaiv.m. 
f'Utliiiri, and a species of I'usai iwn. Several otliers, including 
Aci-vskihifiviue mccharin. sp. and some bacteria, can cause a certain 
amount of damage. 

Of frei jueut occurrence in the spring i.s a disease called ■ yellows 
m which the young slioots turn yellow or whitish. It is usually the 
result of the sett rut described above, and is associated with a scajity 
development of the roots. Similar conditions arise from drought, 
and the presence of nitre in the soil. Suipliate of ammonia 
eoimteracts the latter to a certain extent, but the use of resistant 
varieties is the best preventive. The practice of ‘windrowing’ 
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is stated to be productive of sett rot and yellows. Burning the 
trash on the fields as soon as po.s.sible after cutting the cane has 
been shown by e.xperiment to reduce tbe damage. 

Md" iiain iurii, siuxhnri has been said to cause a rind disease of 
little importance in Tucuman. It is frequently associated in other 
countries with tlie much more destructive red rot due to Colletu. 
iriclmm fdlcatum, and tbe author thinks that the latter is the 
usual primary cause of rind disease as described elsewhere, thouirh 
M. mcchari may sometimes directly attack enfeebled canes. ° 

The ring spot due to Leptosphaeruf mcchari appears to he of 
recent introduction into Tucuman. Mosaic predisposes to the 
attacks of this fungus, wliicli does little harm, as it is usually con- 
iined to the older leaves of the thick varieties. The species 
described under the same name by Spegazzini diil'ers from that 
here referred to in not causing spots ami in other cliaracters. A 
IdojllostU ta occurs on tlic same spots a.s the perithecial fungus, and 
is believed by tlie author to lie genetically related to the latter [sec 
also thi.s Revieii', 1, p. 1171]. 

A linear leaf spot is caused by Phijllodictu mcchari Speg., but is 
not very common. It is re.strieted to chlorotic leaves and those 
atfected ivitli mosaic, and is found at times on the large white or 
yellow stripo.s which are characteristic of tlie broad leaves of 
t.'riolla and other thick cane.s. These stripes are thought to lie 
identical with tlio.se described by Cobh as due to the attacks of 
Mycosphaerellu di’kitifonuuxs, a fungus not known in Tucumin, 
P. mcchari does very little damage, and appears to he found only 
in the Argentine. 

Root disease of the type usually attributed to the attacks of 
Maro.s-ii'ims median is present in Tucuman to a small extent. The 
disease causes a rot of the J’oung roots, which are at first marked 
with red spots, then turn black, and later break down and decay. 
The rot spreads along tlie roots to the old seed-piece from which 
they have arisen. Atfected clumps are malformecl and stunted, and 
owing to the destimetion of a great part of the root system they 
readily succumb to untavouralile condition.s such as drought. The 
author doubts whether Maraarnms mcdiarl, or the species of 
Rhixictonla and Fytldum, to which the disease has been more 
recently attributed [see this Revkvj, i, pp. 10.2, 20o, 313] are really 
the primary cau.se of the rot ; lie thinks the latter is due more to 
delective soil conditions such a-s a had soil texture or water-logging. 
He lias observed tliat cane sutfens from the disease in some of the 
badly-drained soil.s in tlie south of the province in sea.sons of ex- 
cessive rainfall. Elsewhere it is not common. M. sacchari 1ms not 
been found in Tucuman, tliougli two saprophytic fungi rather like 
it, Xaucoria mbudmidato, and OmphaLia sacdiarkolu, have been 
observed on the dead slieaths and bases of the clumps. 

Amongst the common diseases of sugar-cane known in other 
countries but not yet reported in Tucuman may bo mentioned pine- 
apple disea, se {Tliidaviopsis paradoxa), red-rot {CotletotrichMii 
fakvtv/fii), and gummo.5i.s {Bacillus vaccularv.m). These di.seascs 
are briefly dcscri'ied, as well as some others of more restricted dis- 
tribution. Latin diagnoses, with figures, are given of the new 
species Acrostaluijtims ylatwus and A. sacchari, and the Fusariv.m 
found to lie one of tlie causes of sett rot is briefly described. 
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tiAi MANN(E.). Uebei-die GattnugEordyanaBac. [The genus ifor- 
(ly<('aa-1ia,c.]—Ann. MycoL, xx, 5-6, pp. 257-371, 7 figs., 1922. 

Raciborski founded tlie genus Kordyuaa in 1900 with tlic 
Fiillowing characters. ‘ Parasitic fungi, related to Exohaddium. and 
Mkrostroma, with small, hemispherical hymenia protruding from 
a small stroma in a .stomatal cavity. The non-septate basidia each 
hear on the apex two sterigmata with oblong elliptical, hyaline, 
smooth spores Of the two original specic.s, the author transfers 
one (K- idiiaiiyue) to a new genus, and to the other (K. iradescan- 
tiae) he adds two new species, K. cAebejinin and K. polliae. The 
host plants of all three are members of the Commelinaceae. A.s 
revised the genus consists of parasitic Autoba.sidiomycete.s, which 
jirotrudo from stomatal cavities, have a limited liymcnium, and 
form more or less hyaline and smooth spores. It resembles Exo- 
Liiddiuxti in its parasitic habit, its white or yellow hymeninm, the 
longitudinal division of its hasidial nuclei (stichobasidial type), the 
variability in number of ba.sidioaporo.s, to some extent in its forma- 
tion of paraphyses, and in the sporidia germinating sometimes 
liy budding. It differs morphologically in its hypha-sliaped basidia 
(which cannot he recognized as such till the .sterigmata and spores 
appear), their inequality in heiglit, the successive abstrictioii of 
spores, and in the fact that tlio spores do not become unlseptate on 
germination. It further differs in its restriction to one raonoootyle- 
donous family of host plants, its more virulent parasitism, and in 
the tact that it is dependent on the stomatal cavities of the host for 
the formation of its fruiting bodies. The author considers that Jior- 
ilynna represents a primitive genus of the family Exobasidiaceae. 

The autlior makes Raciborski’s other species the typo of his new 
genus Brcu'ltybasidimii, -ds B. 'jdiuinyue (Rac.) Gaum, on Ptunuga 
lidilii. This genus is held to differ from Kunlymm fundamentally 
in the transverse division of its diploid nuclei (clunstoba.sidial type), 
and further in that the basidia are borne on specialized sub- 
tenninal cells, which tlie author considers to he homologous with 
ilie teleutospores of the Protobasidiomycetes, in which case tlie 
apparent h 5 unenium must be considered as a teleutospore sorus, 
He considers his new genus as the moat highly evolved member of 
-llaire’s Tula-snellaccac-Vuilleminiaceae group. 

The hymeniura of Kordyana i'ddu'n&k on Comineliiia henylad- 
is often invaded by a fungus belonging to the Mucediiieae 
which is probably parasitic on the K<rrdyii. aa. Its conidia are 
bicellular and provided at the free end with a single cilium. 
This fungus is named ilouotru'ham comnwliaae n.g., n.sp. 

BuciuiEIM (A.). Zur Biologic vou Uromyces pisi (Pers.) 'Winter. 
'Vorlaufige Mitteilung. [On the biology of I romy^es pisi 
(Pers.) Winter. Preliminary note.] — Ceatndhl. fur Bald., Ab. 
2, Iv, 21-24, pp. 507-508, 19.22. 

The author has studied the specialization of Uroiityces pisi on 
different ho.sts in Moscow. Uredospores from Latloynis praterisis 
infected Pisu/in arvemse, P. saiivam, Lathynis nissolia, and L. arli- 
culatus, but failed to infect Vicki sidiva and two other species of 
Vida tested. The identity of the fungus on Lidhyriis and Pisurn, 
established by -Jordi in 1904, was thus confirmed. 
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AN Luak (A.). Ueber einige Sphaeropsideae and Melanconieae 
auf NadelhoUern. [Notes on some Sphaeropsideae and 
Mclaiiconicae on Conifevs.] — A/m. Mycd., sxi, 1-2, pp. 133- 
U2, 1923. 

The various species of Sileroi/homu described on different coni- 
ferous tree.s are discussed, and the conclu-sion reached that only a 
single genuine species of this genus has hitherto been recorded on 
conifers, namely, N. pityophmi (Cda) v, H. S. pitya v. H. ami 
S. pityella Died, arc merely forms of this fungus found on the larch , 
and »h'. pice'te, a form on the spruce. S. pini v. H. is not a Sclern- 
pliuina but Rhizofiphaera h/lkliofi,i Bub. Grove’s .sugge.stion that 
(V. pilya may be identical with his Phomupsis aUetina [see this 
R/'viev:, i, p. 92] is regarded a-s requiring further testing by cultural 
method.s. 

Notes are given on a number of species of Pliw/ia recorded from 
conifers, and also on several Melaneoniaceae. Gloeosporimn piitl 
Oud. is stated to be identical with Lcptoslromu- pi/w/stri, and the 
latter fungus, together with L. l'.i/rioinum,are regarded as belonging 
to the Melaneoniaceae. Apo/phae/'ia pinea Sacc. is said to he 
ba.sed on a misundenstanding of the fructiffcations, which really 
belong to Geratostomellii pini Munch, while Sphaeroneiwi pilifem 
is also apparently Ciralosio/zidiu. 


Keisslek (K.). Eeviaion einiger von Pautrey aufgestellter Pihe. 
[Revision of some of Fautrey’s fungi.] — Ann. Mycol., xxi, 1-2, 
pp. 70-83, 1923. 

Under Amx:liyta cuem/us Fautr. & Eoum. [pp. 74-75] the author 
expre.sses his belief that tliere can be little doubt tliat A. citndlvna 
C. 0. Smith [the imperfect stage of Afyc/ziphaerella citndlina 
(C. 0. Sill.) Grossenb.] and A. melons A. Potebn. are identical 
with Fautrey’s fungus, which antedates the others. He suggests 
also that Mfi-rophma deco/iicans All. and possibly M. nwiirbita- 
cearurii Trav. A Migl. belong to the same species. It does not 
appear, however, that authentic specimens of these fungi have been 
examined by the author. 

Cereosspo/'a faho.e Fautr, on Vida faba is thought to be very ncfir 
C. nmtensis JIass. on Co/'onilla. G. eolumnaris Ell. & Ev, is 
regarded a.s an ha/’iopsis, and S3'nonymous with I. grit/eula Sacc. 
C. phaseolo/’um Cke is, however, considered to be a true Genos/nj/V 
and, therefore, not allied to Ellis and Everhart's fungus as the latter 
thought. 


\'an dee Bul (P. A.). A contrihntion to onr knowledge of the 
Folypoieae of South Africa. — thiith Aj/'icnnJoutn. of Scieuve, 
xviii, 3-4, pp. 246-293, 1922. 

This is an account, wdth teclmical descriptions in English, of all 
the specie.s of the suh-family Polj'poreae known to occur in South 
Africa : the sub-families Boleteae and Meruleae are not dealt with. 
Key.s to the genera and species are included, and of the latter nine 
are new. The author stresses the importance of the study of this 
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group in a country with large forest areas, as its parasitic members 
reiluce the annual rate of wood production, and its saprophytes 
destroy wood already formed. 

XixSTAl.L (A. C.). Notes on some fungus diseases prevalent 
during season of 1922. — Qiurrt. Joiu'ti,. &i. Dept, Indian Tea 
Assoc., iii, 115-123, 1922. 

Of the fungi causing root disease of tea pre\ alent in northern 
India only one, Hymenocluiele noxia, [Fames lamaoensis] produces 
no spores on this host. This disease is, therefore, always the result 
of contact infection, usually spreading from root to root below ground 
l iut sometimes along trenches in which woody material has been 
buried. It usually originates in the dead roots of jungle trees and 
is especially prevalent on sandy soil. Xo soil treatment, however, 
appears to be effective. Complete removal of all dead and infected 
wood (roots, &c.) is the only reliable method of control. 

UstVyliiia .ioardu not only spreads from root to root but is also 
transmitted above ground by moans of spores, which cause in- 
fection of the plants through decaying wounds, such as dead snags or 
biorer hole.s. The di.sea.se occurs principally on acid soils, and may 
be controlled to some extent by the application of heavy lime 
dressings to counteract tlie acidity. All dead .snags should be 
removed and the wounds painted with 5 lb. copper sulphate in 10 
galls, of rice water to which sufficient .slaked lime has been added 
to make a paste. Kretzsckmarui micropns resemble.s U. zomta in 
symptoms and effects. 

On some rleteriorated bhecls the tea has become infected with the 
Jew’s ear fungus, Auricidtieia [yl. which enters 

the plant through dead snags, penetrates tlie woody tissue and the 
growing layers, and finally destroys the bush brunch by branch. 
The treatment recommended for the control of U. zomda is also 
applicable to this disease. 

tSphnpyosillbe re/yns spreads similarly to (’. zoiiata, but is more 
readily controlled Ijy heavy liming and improved drainage, The 
disease is confined to water-logged, acid .soils, and even badly 
infected bushes recover witli suitable treatment. Stiff soils, 
difficult to drain, are generally infected with this fungus. 

Rotdlinin iirciHih. is distributed by spores and by spreading along 
(lead organic matter from bush to bush. It generally originates in 
ineeayiiig .snags or collections of dead leaves lying in contact with 
the bushes. It also grows in dead wood buried in trenche. 5 . In 
most cases liming the soil and exposure of the collars of bushes 
adjacent to the infected plants will check the spread of the disease. 
Ill order to avoid the long and tedious work of digging out all the 
diseased material from infected trenches, the trenching material 
should be sprinkled with lime before covering, if there there is any 
reason to suspect the presence of the fupgus. The continuity of 
the trenches should also be broken at intervals. 

Thyridariti tanh [Botryodiploilia tkeobmn.ue] is probably the 
most widely distributed root fungus in the tea districts of north- 
eastern India but cau.ses serious damage only in exceptional 
circumstances, as, for instance, after a protracted spell of severe 
drought, which diminishes the vitality of the plants. In some 
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cases sudden death from the attacks of this fungus occurs after 
priming. The fungus is most prevalent on coarse, sandy soils, aial 
infection is most often found when the woofl is drying back from 
the cut ends of branehe.s. The latter should l:ie protected by 
painting with the mixture recommended under U. zonata, while 
the application to the soil suiTounding each bush of 3 to 3 oz. of 
nitrate of potash has also been found very beneficial in stimulatiinr 
the development of the plants. All heavy pruning on the soil” 
liable to induce the disease should loc done very early, a.s it has 
Ijeen observed that there are fewer BittryodiilofUa spores about in 
.September and October. Root attacks are also found, chiefly when 
the roots have lieen injured during cultivation. Infected bushes 
frequently exhibit a moribund condition and are liable to attack 
>iy various leaf Ijlights, especially in the ease of unpruned or 
lightly primed tea. Spraying with lime-sulphur in April Is recom- 
mended in such cases. 

Root diseases spread mainly underground and any dead wood in 
the soil, is lialfie to act as a centre of infection. No woody tree 
appears to be Immune from root di.seases of one kind or another 
and it i.s useles.s to attempt to compile a list of trees, the stumps of 
which may serve to start such diseases. The burying of infectcil 
material in trenches is also a fruitful source of trouble, unlc.ss 
accompanied .sprinkling with lime. In the case of fungi which 
arc able to .spread afiove ground, deca 3 ’ing snags are the princip,al 
pt)int.s of infection and should he removed. The enormous losses 
(hie to root diseases can be greatly minimized by timely precautions, 
and e.xcept Butryddijiliulld, they can usually be controlled by 
careful removal of the infected bushes immediately the attack Iie- 
comes visible. 

Black rot (Hyjm-lniiiit thwe) has recently caused consideraUe 
damage in Assam. The fungus attacks the green shoots and leaves, 
co\;eriug them with an exceedingly fine mycelium, the hyphae of 
which arc almost indistinguishable even under a microscope. Tlie 
first symptom of the di.sea.se is a slight discoloration of the leaf 
which rapidly becomes darker. On drying, the patches resemble 
those caused liy brown blight \Glomci'i!U.ii which, to- 

gether with grey blight [Pt'Aido-iia t/icite], is frequently pre.sent as 
a .secondary invader and helps to obscure the true nature of the 
(li.sease. Infected leaves adhere to each other wherever they are 
brought into contact. In many cases the disease occurs in patches 
on the bushes, unlike brown blight which is distributed all over the 
plant. The basidio-spores which arc produced on the enrls of hyphae 
projecting from the mycelial net, are sprinkled over white patches 
situated on health \'-looking, green portions of the under sides of the 
leaves. Tlie disease, however, is disseminated more by contact than 
liy spores, as the spore patches are scanty. During the period (3f 
actual production of the spores the spread of the disease is much 
more rapid than at other times and infected bushes may be found 
distributed throughout an entire section. 

Owing to an incorrect diagnosis of the S 3 'mptoms, the presence 
of black rot in one ca.se reported was not detected until very severe 
and extensive damage had been caused. Suspected areas should be 
isolated immediately and cultiiated by a special gang of coolies 
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who, with their implements, &c., should be sprayed (care being 
taken to avoid tho face) with lime-sulphur on leaving their work. 
All diseased material should he removed and burnt and the infected 
plants twice sprayed with lime-sulphur solution at intervals of 
a week or ten days. Three rows of bushes surrounding those 
actually diseased should be included in the treatment. 

.lOHN'SOX (J.) & Feaokeb (S. B.). Tobacco wildfire in 'Wisconsin. — 

Wisconsin Univ. Agric. Gdl. Bull. 348, 21 pp., 11 figs-, 
1922. 

The wildfire disease of tobacco {Bacterium fahacurn) has now 
spread to Wisconsin, making a total of fourteen States affected in 
the six years since it was first recorded in America. During that 
period it has caused losses amounting to millions of dollars. In 
\Visoon.sin the damage in 1922 was alight, as weather conditions 
were on the whole unfavourable to its .spread. 

As regards tho source of infection, the writers confirm tho view.s 
of previous workers [see thi.s Revieiv, ii. p. 37] that the disease is 
traceable almost exclusively to infected .seed-beds. One form of 
attaek, apparently peculiar to Wisconsin, is that of ‘ bud infection 
resulting in a pale yellow di.scoloration of the bud and the surround- 
ing leaves, with entire ccs-sation of growth. This appears to be due 
to the passage of toxic products from the infected areas through 
the plant to the bud, causing a bleaching similar to that ordinarily 
localized in the diseased spots in older leaves. 

The bottom leaves of the plants are the most likely to sliow 
infection because they are exposed for the longest time in a position 
favourable to attack. They also appear to bejnore susceptible to 
the disease. In the Wisconsin epidemic of 19.^ the worst periods 
of infection follow'ed two separate storms of wind and some hail 
early in the growing season. Beating rain especially promotes 
(i high degree of infection. 

During the six months of the winter season, when there are no 
tobacco plants in the fields, the number of wildfire germs is greatly 
reduced by the absence of suitable material for their sustenance, 
hut a few evidently survive on tobacco refuse, seed-bed covers or 
frames, cured leaves, and the like. Under certain conditions it 
seems likely that the bacteria may overwinter on the seed, but 
from the data collected on the source of seed of infected beds in 
Wisconsin this is evidently not always the case- 
in general the greatest injury in the field crop seems to be 
caused by an upward .spread of infection from the lower leaves of 
the plants, so that the greater the number of primaril}' infected 
plants set out, the greater the damage from the disease. When 
however, conditions for (lis.semination are favourable, as during 
driving rain storms, general spread in the direction of the wind 
occurs, and relatively few infected plants in the field may cause an 
epidemic later. 

The control measures recommended are concerned chiefly with 
keeping the seed-beds free from disease, and are on the same lines 
as those recommended in the earlier paper referred to above. Under 
isconsin conditions the safest plan, in case of widespread infection 
before 1st July, is to destroy the crop and replant the ground from 
H 2 



346 


healthy beds. If only a few plants arc affected they may be pulled 
up, buried or burnt, and replaced by healthy ones. During the 
first month the tobacco is in the field, an effort should be made to 
remove all infected leaves, however laborious the process. Plough- 
ing under the suckers after harvesting the crop before they 
make appreciable growth will effectively prevent their attack by 
wildfire. 

P.^LM (B. T.) & Jof'HEM.s (S. C.). Wilde plauten en slijmziekte, 

[Wild plants and slime disease.] Vlugi^ch. Deli-Proefda.t. ij- 

Medaii [Sumatra], 20, 3 pp., 1922. 

A list is given of thirty- four wild plants, belonging to nineteen 
difi'erent families, which are known to be susceptible to slime 
disease (B<idermin udanucfaruin) in the tobacco fields of Deli, 
.Sumatra. More than half the names on the list are those of very 
widely distributed wild plants, the most susceptible of all being 
Laiitana andeatu. The cultivation of the latter as a cover crop 
should therefore Vje replaced by that of Miviosa invim, whicli 
is highly resistant to .slime disease [sec this Rfvmv, ii, p. 295]. 

FrOJI.ME (F. D.). Experiments in spraying and dusting tomatoes. — 

l-'ii'ijinia Agric. Exjier. Sl(d. Bull. 230. 1.5 pp., 5 figs., 1922. 

Spraying e.vperiinents were undertaken in 1918 and 1919 and 
a dusting e.xpcrimcnt in 1922 for the control of tomato diseases in 
\'irginia. The results of the 1918 and 1919 spraying experiments 
indicate that five applications of Bordeaux mixture with soap (4 lb. 
CuSO^, 2 lb. resin fish-oil soap, 3 lb. fiuicklimc, and .50 galls, water) 
provides satisfactory»coiitrol of leaf blight (Beplorm hjeuperski) and 
soft rot (probably due to BucMuk aroideae). On the basis of these 
experiments it may be assumed that spraying witli soap Bordeaux 
will result in, an average crop increase of 70 per cent, in the middle 
and western sections of Virginia. Such an increase would approxi- 
mately cover the cost of spraying and harvesting, when the average 
price of tomatoes is 30 cents a bushel, while any increase in price 
above this figure would yield a profit. Standard Bordeaux produced 
less satisfactory results (36 per cent, of control compared with 68 
per cent, with soap Bordeaux). 

Seven applications of the Dosch copper lime dust, containing 20 
per cent, monohydrated copper sulphate, at the rate of about 42 lli. 
per acre per application, satisfactorily controlled tomato late blight 
{Phytophthora infestanti). Dusting is likely to be preferred to 
spraying in the higher altitudes to which late blight is chiefly 
confined, as it is much easier to carry out. The available data 
indicate that it is probably not equal to soap Bordeaux in the 
control of the Beptoriu leaf blight, and its value in regions where 
late blight does not occur remains to be determined. 

Eeuxey (W.). Tomato diseases. — JuiiTii. R. Hort. idoc., xlvii. 

2 & 3, pp. 169^174, 4 pi., 1922. 

This paper gives .short popular descriptions of the chief tomato 
diseases in England, some of which are of great commercial impor- 
tance. Those mentioned include damping off (various fungi, e.spcci- 
ally Pli.ytopjhth<jra (ryiiltyeu and P. pjamutka), buck-eye rot or 
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black rot (PhytopIMora parasitica), stripe disease (Bacillus lathyri), 
sleepy disease (usually either VeHicillium olbo-atrum or, under 
exceptionally high temperature conditions, Fusariiim lycopersici, 
hut other fungi may be concerned), ‘mildew’ (Cladosixjrhun 
fulvum), stem and fruit rots (Botcytis ci'nerea, Fusarmni, and 
Beiiicilliuiii spp., Bacilhis carotowrus, &c.), root rots (Fuswriu w, 
spp. and a new species of Sclerotium), a phj^siological blossom-end 
rot of tomato fruit, and mosaic. Methods of control arc also briefly 
indicated. 

Scott (I. T.) Tomato wilt. — Missouri Aiiric, Eicper, Fiat. Bull, 
197, p. 49, 1922. 

In this Bulletin, which is the report of the Director for the year 
ending 30th June 1922, is included a note by I. T. Scott, in which 
it is stated that the growth of the causal organism of tomato wilt 
(Fusu/rium lycopersici) was found to be markedly iiitluenccd by the 
hydrogen-ion concentration. A maximum in the growth curve was 
observed at a Ph of about 4-0 to in all cases, and a minimum at 
about a-S. This was .succeeded by another less prominent ma.xiimim. 
The re.sults agree in the main with those already reported for 
Oibherdla .mtibinelii [see this Beuiev, i, p. 340]. 

Paixe (S. G.). & L.At'EV (MAIlG.tllKT S.). Studies in baoteriosis, VII. 
Comparison of the ‘ stripe disease ’ with the ‘ Grand Bapids 
disease ’ of Tomato.— A aa. of Appl. Biol., ix, 3 d' 4. pp. 210- 
212. 1922. 

A comparison between Aplumlo.dec wdddmiLense E. F. .Smitli, 
the cause of the ‘ Grand Itapids ’ disease of tomatoes, and an 
Aplanobucter which is frequently fotnid associated with Bacillus 
liithyri in stripe disease (see Ami. A/>pl. Biol., vi, p. 183, 1919) 
allowed certain detinitc ditforencos. The name Aplaaohactcr ills- 
sliimlans is therefore proposed for the latter sjteeics. 

Inoculations of three sets of eighteen young tomato plants with 
th.e two .spceie.s Apiuaohader and B. latlojri gave negative re.sults 
with A . dissimulu us in every case. Many .successful infections were 
obtained with B. luthyri and A. inkhiyaaease, the effect upon the 
pith being identical. IMarkcd differences, however, Avere observed 
in the lesions produced by the two organisms on the exterior of the 
stem. B. hdlnjri caused the formation of dark lirown, sunken 
I'urrow.s, normally' without any cracking of the epidermis, while A. 
iiiiddijaaensc produced deep fissures with margins resembling callu.s 
formations in the outer cortex, but caused no special changes in 
colouring or effects on the fruit. The two diseases therefore appear 
to be entirely distinct, and the earlier suggestion that the Grand 
Bapids disea.se might be found to be really due to B. lathyri i.s 
withdrawn. 

bbvKD (M.). Sur le deperissement des jeunes Ifoyers en 1922. 

[On the dying off of J'oung Walnut trees in 19.22.] — Bull. .b’oe. 
de Path. Veij. de France, ix, 4, pp. 263-266, 1922. 

This paper has already been noticed from anotlier source [see 
this Revievi, ii, p. 187]. 
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Miles (A. C.). Koithia on Thnya plicata. — Gard. Chron., Ixxii p 
353, 192:2. 

In 1918 and 1919 Keitltia thujiiia on Thuja plicata occurred 
more or less generally throughout Ireland, being specially severe iu 
seed-beds in Queen’s County and Wexford, and on somewhat older 
plants in other parts of the country. In the autumn of 1920 the 
disease appeared simultaneously in widely separated parts of the 
cnuntr}-. A large proportion of the diseased seedlings hav'c since 
recovered and there was no serious spread of infection on older trees 
after 19.20. Disea.sed seedlings saved from the 1918-19 epidemic 
were planted out, after being sprayed with copper .sulphate, on low- 
l3ing moist ground in Wexford in the spring of 1920. Durinv 
19:21 and 19.22 these trees have gradually regained a healthy 
appearance, though they are not yet free from traces of the disease. 

The origin of the Ke'dlua epidemic is somewhat obscure, since it 
does not appear to be connected with any particular type of soil or 
climate, and the possibility of transmission by artificial agency is 
very remote. In view of the considerable economic importance of 
Thuja the disease should be held in check bj- the regular spraying 
of seed-beds and young transplants, and by sowing the seeil 
sparsely to prevent overcrowding, which favours the attacks of the 
fungus. 

Hedocock (G. G.) & Hunt (N. R.). Notes on some species of 
Coleosporinm, II. — Mycologia, xiv, 6, pp. 29/-310, 2 pL, 1922. 

Coleoepoi'ium ipomomc (Schw.) Burrill is known to occur in its 
aecidial stage in the area from Pennsylvania to Florida and Te.\a.s 
on si.x species of pine, of which rinus cchhada Is the most common 
and susceptible host. It is now i-eported for the first time on 
Piiius caribaea from Florida. The uredo- and teleuto-sporo stages 
of this fungus are found on s))ecies of Culuayctaui, Convolvuli' a, 
Ipomoea, Pharhitk, and Thjdla over a much wider range, from 
Xew Jersey and Kansas in the north, to Florida and Texas in the 
.south. Successful inoculations were made bj’ the authoi's oti 
species of Ppomoea, PharbUis, and Quamxlit. 

Coleosporhini rihicola (Cke. & Ell.) Arthur has been collected in 
the pycnidial and aecidial stages on Pirns edulis in Colorado and 
Xow Mexico. Its uredo- and teleuto-sporc stages have been recorded 
on species of Gros-ndaria and Rihes, from Wisconsin and Montana 
to Arizona and Xew' Mexico. The fungus has been successfull}’ 
inoculated on Pinus cdv.lis, P. piiuu, and a number of species of 
Grossidaria and Rihes. Between 1917 and 1919 the rust suddenlj- 
appeared in Minne.sota and Wisconsin, although no aecidial host 
has been found in these two states ; no reuson is known for this 
■sudden appearance and" the apparent disappearance since 1919. 
C. rihicola in its aecidial stage closelj’ re.sembles G. i^jomvme, and 
since both may occur on the same host in the north central Unitei] 
States, the authors give a short comparative kej' to the two specie.s. 
Coleosporinm solldaginis (Schw.) Thura. has been reported as 
occurring naturallj' in its aecidial stage (Perulermmm acicolv.ru- 
Urulerw. it Earle) on 14 species of pine, chiefly in the eastern United 
States. In the western States it has been recorded only on Piiius 
conr-,rta in Montrna and Colorado. The uredo- and teleuto-spores of 
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tliis fungus, in its fonn on Sdidago, have been found occurring 
naturally on about 60 species of Solidugo in all regions of the 
United States except in some of the south-western States. It is 
now reported for the first time on 29 further species, a list of which 
is niven. The form on Aster is known to occur on at least fiO 
species and has a range similar to that on Solidngo. The results of 
numerous inoculations made by the writers indicate that in the 
eastern United States Uoteosporimn aolkltir/iiiis is a rust attacking 
species of Solklago but not tho,se of Aster. The form on Aster is 
apparently distinct and probably beloiig.s to Peridermium onoH- 
tnnuin Arthur & Kern which, if this is the case, is distinct from 
Peridermimii acicolum. 

HiNTIKK.%. (T. J.). Die ‘ 'Wiaa’-krauUieit der Birken in Fiuulaud. 

[The ‘ Wisa ’ di.sease of Birches in Finland.] — Zeitsrlir. fiir 

Pflaazentmnkh., xxxii, 5-6, pp. 193-210, 1922. 

Birches {Betuki nlba) in certain districts of Finland, especially 
among boulders on the banks of lakes, arc suljjcct to a brown 
streaking of the wood.tvhich is known commercially as ‘ lily wood ’ 
or ‘ Finnish (Swedish) grained birch wood ’ and is in considerable 
tlemand tor the manufacture of furniture. This peculiarity is locally 
l;nown as the ‘ wisa ’ disease, and is stated by diffei-ent authorities 
to occur also in Central Europe and Russia and to be due to parasitic 
attacks or to the overcrowding of the bud-knots. 

The .symptoms of ‘ wisa’ disease are very variable. Fre(iuontly 
tlie affected trees present quite a normal appearance except for 
a few swellings above and below the junction of the branches with 
the trunk, or ruptures in the bark. The trunk may be deformed, 
and is generally sloping instead of upright. The brown streaks ' 
may occur either in the centre of the trunk or only in the outer 
annual rings. The so-called ‘ coarse wisa wood ' is usually found 
only in the trunk, while the ‘fine-grained wisa wood ’ occurs in all 
parts of the tree. The latter is very popular in the trade. 

A detailed description is given of the micro.scopie characters of 
the affected wood. The first stages of the formation of tlie streaks 
are found on 4- to 5 year old wood and consist in an enlargement of 
the medullary rays, with a profuse development of stone cells in tlie 
adjacent eorte.x. The cambium and wood curve inward at the 
affected parts. Tiiere are no pathological alterations in tlio cells at 
this stage aud the author has failed to find any evidence of parasitic 
attack. Nutritional or climatic influences are believed to he chiefly 
responsible for the abnormal development. 

Liiter on the cortex and the wood rupture internally along the 
streaks and the cell contents and walls of the affected tissues turn 
brown. Tannin and gum appear in ahimdauce in tlie cells, wliile 
tlie trails of the parenchyma lose their cellulose character. In this 
condition the ti.ssues may remain for years without further altera- 
tion. The fissures are overgrown by newly-formod wood, but the 
surface of the wood long remains marked by depressions corre- 
sponding to the internal cracks. The process of i.solation of the 
latter is accompanied by the formation of callus and wound wood 
in a tangential direction on one side only of the wound, leading to 
the formation of kinks in the wood which may resemble knots. 
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Other typos of internal tissue distortions produced in various ways 
during tlie healing process are described. 

The author belicve-s that the ‘wisa’ disease is a non-parasitic 
form of guinmosis, of the type described by Sorauer as latent, and 
thought by him to precetle the stage of \nsible gum flow. In 
the ‘ wisa ’ disease the latter stage, characterized by gummy de- 
generation of the cell walls and of the cell contents, is never fully 
reached. While it is admitted that the symptoms suggest one of 
the .so-called enzymic group of diseases, this view is not supported 
1 13 - the peculiar distribution of the disease, the obvious influence of 
e.xternal factors and especially of climatic conditions on it, the 
anatomical characters of att'ected tissues, and the varying sus- 
ceptil)ility of individual trees or branches. The whole question of 
the etiology of the disease is considered to be still obscure. 

Ul,-\S 60 X (A. K.). Mortality of Sal in Bujta Division, Bengal.— 

Indian Fareder, xlviii, 1, pp. 22-31, 1922. 

An account is given of an iui)uiry iirstituted to ascertain the 
causes of the high rate of mortality of sal [Slarrcu robusta] in the 
Buxa Divi.sion of Bengal. One branch of the work con.?isted in 
the iiive. 5 tigation of the sal root fungus {Polyiiorua shoreae), ten 
plots being demarcated in various parts of tlte Division for purposes 
of olrservation. Two of these liave now been under observation for 
0 years and the others (each of 4 acres) for to o-j years. 

It was found to be very difficult to arrive at an}' accurate con- 
clusion as to the rate of .spread of the disease, the fungus frequently 
being well estal)!ished in a tree before an}' external .signs of attack 
become apparent. As regards the lapse of time between the first 
perceptible sign of attack and tbe death of a tree, tlie results of the 
observations were also conflicting. Some trees w'hich tiad sporo- 
phores on them six years ago arc still alive and healthy, while 
others died almost immediately aftei' showing symptoms of in- 
fection. Up to Way 19.21 the average mortality associated with 
the sal root fungus vvas 1-2.5 per cent, per annum, the average total 
mortality being e. 5 timated at 1-6 per cent. These figures are 
probabl}' alxive the general average over the whole forest. An 
increased number of infected trees became noticeable at the end of 
the obiservatioii period. As mentioned above, however, it is pos.sible 
for the disease to exist in a tree for years before producing any 
external .symptom.?, .so that it would be uasafe to make any de- 
ductions from the present date as to the rate at which the infection 
.spreads. 

A further analysis of the death.? showed that the mortality 
associated with the fungus w'as about ecjual tor all girth classes. 
Deatlis due to tlie fungus- appear to occur in groups, thus causing 
the formation of gaps in the .stand. This point is of .some im- 
portance in growing pure plantations of sal. 

The observation plots are being maintained and in time siiould 
give further information regarding tlie incidence of mortality and 
rate of spread of tlie di.sease. 

Dk WiLDF,M.\x (E.). lies maladies de I'Araclude. [The disea.ses of 
Clroundnut.] — Rev. de Bot. aijpliqv.h, ii, 15, pp. 631-633, 1922. 

Tlie author supports a recent recommendation by Clievalier in 
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the same Eevue that uncontrolled importation of American ground- 
nuts [Aruchu into Africa should be prohibited, in view 

of the danger of introducing Pucciiiia arachidU. He considers 
that all imports of groundnuts should be controlled, since other, not 
less important diseases occur elsewhere. Of these, two arc 
particularly mentioned, due respectively to Se'ptogloeuvi arachiditi 
[t.'ercos^ontjjei’so/itttu] and Bacillus sohemeeumm, and are stated 
to cause great damage in the Dutch East Indies. The latter is 
not mentioned on this crop in Africa but the former is already 
known there. 

Gleisberg (W.). Qas Batsel der Hernieverbreitung. [The mystery 
of the dis.semination of club-root]. Nachrichtenbl. deutscli. 
Ffimzensch'atzdienst, ii, 11, pp. 89-90, 19:12. 

Club-root of cabbage [Plasmodiophont brassicae] is widespread 
throughout Silesia, occurring with particular frequence and viru- 
lence in small holdings an<l allotments. In the Zoological E.k- 
perinient Station at Froskau a scries of laboratory e.vperiments 
was instituted to ascertain the influence of the earthworm on the 
spread of the disease. Three to ten earthworms of various sizes, 
after being kept for a month in flower pots in infected soil, were 
placed in fresh pots, the soil of which was free from infection. 
Cabbage seed was sown in the latter series of pots, and also in 
a corresponding number without earthworms in infected and non- 
infocted soil. At the end of two mouths the infected soil without 
earthworms had 100 per cent, of the plants attacked, the healthy 
soil without earthw'orms had 0 per cent, and the healthy soil with 
earthworms had 60 per cent. The dissemination of club-root in the 
soil through the agency of earthworm.s is thus possible. For 
practical purposes it is immaterial wdiether tbc infection is carried 
in the mucilage of the skin or in the intestinal contents, but the 
results of further e-Kperiments indicated that Plamiodioplwra 
hmfiSicae is present in an extremely virulent i'oi’m in the excreta of 
worms. 

The results of these tests emphasize the danger of leaving de- 
caying cabbage stalks in the field, as worms frequently penetrate 
the tissues in large numbers in the .spring. The prevalence of the 
disease in small gardens and other confined areas is explained by 
the shorter distances which the worms must traverse betw'een the 
cabbage plots. In the control of the disease the disinfection of 
the soil is only likely to be of value it simultaneously carried out 
on all plots within the range of the worms. Deep ploughing is 
a purely temporary palliative, since the worms rapid!}? bring in- 
fective material again to the surface. 

Th.wchek (R. W.). Forty-first Annual Eeport New York Agrionl- 
tnral Experiment Station (Geneva) for 1922, 5 1 pp., 1923. 

Some items of phytopathological interest are contained in the 
report of the Division of Botany [pp. 29-34]. 

Raspberry disease investigations were instituted in 1922 in the 
Hudson River Valley, where the future of the crop is threatened 
by several diseases. A survey of the plantations showed that the 
mosaic or yellows disease is universally present. For the last ten 
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years in this area the red variety Perfection has been cultivated 
almost exclusively, and mosaic apparently became prevalent in the 
early plantings from which all the present stands have descended. 
A small quantity of healthy stock was obtained for experimental 
purposes, and te.sts will be carried out to determine the mo.st prac- 
tical methods of selecting and growing disease-free plants. Mosaic 
is the most important disease of red and purple raspberries in New 
York, black raspberries, blackberries, and dewberries being also 
affected by a similar and probably identical disease. Studies have 
been made of the varying symptoms of mosaic, especially the first 
stages, in the Division of Ilortieulture, and investigations are in 
progress on the rate of spread of the di-sciuse from infected to 
healthy plants, and the natural factors involved in its transmission. 

Western blue-stem disease bas ruined the black raspberry 
industry in Dutchess county of recent years. The disease is not 
completely understood, and no control measures are known. 

Rosette or eastern blue-stem [see this Heview, ii, p. 128], w-hich 
in some respects resembles mosaic, primarily attacks black and 
purple raspberi'ies. A preliminary study of its importance in New 
York is in progress. 

Carrots on long Island are liable to a destructive leaf bliglit 
caused by MacrosjWi'ium carokte, while a root rot of unknown 
origin is also of some importance. The leaf blight disease is seed 
borne, and seed di.sinfection experiments will therefore be carried 
out. Trials will also be made with Bordeaux mixture, which 
appears to be a promising method of treatment. 

DoinoE (Ethel M.). [Report of the Division of] Botany and Plant 

Pathology [for the year ending 30th Jane 1922.] — JovL'ni. 

Dept, of Agric. H. Africa, v, 6, pp. 546-549, 1922. 

Citrus canker [PgetiiUnnmitts cit ri] eradication continues to make 
satisfactory progi-ess, only four trees being found infected during 
the year, all on. one farm in the Rustenhurg district. An extensive 
field experiment is being carried out to ascertain whether citrus 
trees may safely be replanted after three to five years in orchards 
wdiere trees infected with canker have been removed. Citrus scaly 
bark has only lieen known in South Africa for the last two’ years, 
but appears to be spreading very rapidly in certain areas. 

The outbreak of potato wart disease (SyachytriameiutobioticMii) 
in Natal [see this Ueoiev, ii, p. 10] seems to be confined to two 
adjoining farms in the Iinpendhle Division, and it is hoped that the 
disease has not become more widely distributed. No cases of in- 
fection have occurred in the Boston area, near Impendhle, where 
potatoes are grown in considerable quantities. Two obscure diseases 
of groundnut W’ere observed ; in one case the plants turn yellow and 
die without apparent cause, and in another seemingly healthy 
plants produced a .large crop of kemel-less nuts. Amongst the 
plant diseases mentioned as being under observation in the western 
Cape districts are silver leaf disease of fruit trees [Stereum pur- 
pa reuni] and apple mildew. Other aspects of the mycological 
work referred to in the Report have been, for the most part, 
separately noticed in this Revietu. 
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In the National Herbai'ium at Pretoria, an up-to-date reference 
index was compiled of the 1,(X)0 odd genera of fungi represented, 
with special reference to their systematic position. 

Departmental Activities: Botany. — Joiirn, Di’pt. of Agrio. S. 
Afi’icd, vi, 2, pp. 114-115, 1923. 

Climatic conditions in the Transvaal are stated to have been 
particularly favourable tor the development of anthracnose (Glo>’ 0 - 
fpoi'M’in am'pelophagmn) in grape vines in the past season, and con- 
siderable damage to both shoots and fruit has resulted. Winter 
treatment is recommended, which consists of pruning out and burn- 
iiic all affected wood and then spraying the dormant vines with a 
solution of lime-Bidphur (1 : 12), or swabbing them with a mixture 
of iron sulphate (25 lb.), sulphuric acid (1 pint), and water (50 
walls.). If after this treatment young shoots are found to be 
affected, spraying with Bordeaux mixture should be carried out (a) 
when shoots are eight to twelve inches in length, (/:) just before the 
dower-buds open, (c) just after the blossoms fall, and, if necessary, 
once or twice again later. 

Chlorosis in fruit trees is becoming more and more widespread in 
South Africa, and while in some cases purely cultural remedies 
have been effective, in others no treatment tried has had successful 
results. The trouble has been reported from .several districts in 
Capo Colony, while in the Transvaal many apricots, plums, pears, 
and apples have been affected, the latter trees in a characteristic, 
variegated manner. 

Report of the Minister of Agriculture, South Australia, for the 
year ended 30th June, 1921, 79 pp., 1922. 

Tlie Report contains various scattered references of phytopatho- 
logical interest included in the annual survey of the work of e.xperi- 
mental farms and orchards. At Berri, River Murray, Oidiur/i and 
anthracnose [Gloeos'/wrium ampelophugum] of the vine occurred, 
the former being controlled by dusting the vines with flowers of 
sulpliur. A late infection by downy mildew [Plasnlopara viticola] 
was also reported, but no appreciable loss was caused, lu the 
Mount Lofty Ranges black knot of cherry, probably caused by a 
fungus, occurred on old trees iu several orchards. Root gall was 
prevalent on the sandy soils of the Mypolonga Irrigation Area, 
where it caused severe Iossc.s. Boot rot (AvmUloria r/iellea) of 
apple trees \vas reported from several localities. Anthracnose of the 
vine was prevalent, and anthracno.se of the gooseberry [Pseudopeiiza 
'■(ills] appeared in several gardens, chiefly on the Ostrich variety. 

D.\uxell-Smitu (G. P.). Biological Branch. — Ajdi. Rept. Dept, of 
Agrk. Neiv South, ll afcs 1020-21, p. 27. 1922. 

The number of specimens examined on belialf of the general 
public in connexion with fungous diseases of plants was the highest 
on record. In conjunction with the Fruit Branch and orchard in- 
spectors, field experiments have been carried out for the control of 
sour sap of apple, collar rot of citrus, citrus exanthema, brown rot 
of stone fruits [Schroiinia fnictigemi\, black spot of Williams 
pears and apples [Venturia piriwf and 1 . (UacijUK^ts], downy 
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mildew of the vine [^Plaamopara vitkola], the black spot disease of 
orange due to Phoitia and Armillarta mellea on citrus. 

Considerable attention was given to the bunchy top disease of 
bananas [.see this Review, i, p. lOH, and ii, pp. 131, 372], resulting iu 
■the isolation of a number of organisms from infected corms. Owinir 
to the unsatisfactory conditions under which the inoculation experii 
inents ■were conducted no definite conclusions as to the nature of the 
disease could be drawn. 

The following diseases were also under investigation : take-all of 
wheat IfJphioMus mi'icdi\, gummosis of sugar-cane [Bacillus 
vafiCtdaru‘ini\, blue mould of tobacco [Reronoepora hyose'i/umi], and 
tile treatment of seed potatoe.s for scan [Actinomyces scabies]. The 
officers of the branch also submitted rejxirts, some of which have 
been prepared for publication in a scientific series, on the followiiur 
diseases : HelminUtoaporium, of wheat (see this Recieic, i, p. 340J, 
\arious di.seases of sorghum, aster wilt, spotted wilt of tomato, 
tomato seedling diseases, Fiji disease and bunchy top of sugar-cane, 
woodiness of the passion vine, brown rot of pomegranates, Altcr- 
iiariu spot of orange, Sckrotiiim roifsii and its hosts, cross-inocula- 
tion with Gtoeosjxii'iti.in sp. from the stein of rose to apples, blotch 
condition of apples, a di.sease of Pinas insignis [see this Review, ii, 
p. .299], and palm and pepper seedling diseases. 

During the year, imported plants, consi.sting cliiefly of fruit 
stocks and seeds, were examined with a view to preventing the 
entrance of any serious disease into the State. Cylindrosporium 
padi rvas found for the first time on some cherry stocks imported 
prior to the tireblight proclamation by the Federal Government. 
Powdery scab s'ahterranea) was detected in Tasmanian 

potatoes. 

Downy mildew of the grape, spotteil wilt of tomato, brown rot 
of stone fruits, and brown spot of the mandarin [Golletotrichivi 
illoeusjxirioides] were all .serious. The last-named appears to be ex- 
tending into new areas. A Pe»udium-Uke fungus re.sembling 
Au reobasidiam was isolated from grapes and vine leaves in Cum- 
berland county. 

Beport on the Department of Science and Agriculture, British 
Guiana, for the year 1920, 9.2 pp., 1922. 

The Economic Biologist, ilr. G. E. Bodkin, reports that a great 
reduction ha.s taken place iu the area in the Colony devoted to 
Para rubber cultivation owing to the South American leaf disease 
iMekiiiofmianiupsis tilei). The Departmental Station at Ciiristian- 
burg had to be abandoned as 95 per cent, of the trees were affected 
by the disea.se, which subsecjuently became very prevalent ar 
lasorora, the yield of dry rubber from tapped trees having sunk 
from ‘i-97 lb. in 1919 to 2-4 lb. in 1920. Trees wliich have been 
at all seriou.sly attacked by the disease never recover their original 
vigour. The fungus is indigenous on the native rubbers, Hevea 
coafasa, and II. gii yonensis, neither of which, however, suffers to 
the, same extent as II. brasilknsis. The virulence of the disease 
depends greatly on meteorological conditions, its ravages lieing 
particularly severe during protracted period,s of heavy rainfall. At 
such times the young leaflets shrivel up a few ilays or even hours 
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after the buds burst. This virulent torni of tlie disease is largely 
in abeyance during relatively dry periods, the leaves remaining 
areen though riddled with small holes. Even slightly affected 
trees show a falling off in yield and fail to make a satisfactory in- 
crease in girth. In every plantation a few trees appear to be 
immune from the disease, but the reason of their resistance is not 
known. 

Bud rot of coco-nuts was prevalent, e.specially among trees grow- 
ing on ' pegassy ’ soil in the north-western <listrict. The most 
severe attacks occurred on trees which had reached the bearing 
stage (ten to twelve year’s old). Defective drainage and cultivation 
were found to encourage the sprearl of the disease. Red ring 
disease of coco-nut palms [caused by the nematode AphdenchM 
( ucop/tif iis] was also recordeil, 

' Ripe rot ’ of mangoes and breadfruit was observed, but was 
readily controlled by the application of Bordeau.\ mi.xture. 

Witches’ broom disease [d/urusuifua pecnlclosu^^ of cacao was in 
evidence on some estates where the proper cultural measure.s were 
neglected. 

WEt.SFOllI) (E. J.).— Yearly Eeport— April to December 1921.— 

Rept. A<jrk. Dept., Zaiizihar Frolcct(irate, for VI, 21, p. 136, 1922, 

Owing to the lack of apparatus for detailed work the greater 
part of the year was spent in the examination of clove [Eugenia 
eii ryophylluta] ‘shambas’ [gardens]. Inspection of the roots and 
of soil around dead and dying trees indicated conclusively that the 
■sudden death of certain trees was not due to tlie phy.sical constitu- 
tion of the soil or to scmility. Two parasites were found on tlie 
clove, which arc believed to be rc.spectively re.sponsible for two 
ilistinct diseases, die-hack and ‘ sudden death ’. Experiments have 
been undertaken to test the effect of a dressing of lime on the acid 
.soil of the shambas. So far the I'esults have been lieneficinl. 

Much of the ' mliogo ’[= cassava, Mauihat lUilissiina] crop in 
Pemba is severely infected liy a fungous disease which greatly 
reiluces the yield. 

An experiiiieutal garden lias been .started at W’eti for plant 
disease work and improving existing varieties of the more useful 
crops. The sweet potato, yam, inhogo, ami pigeon pea are under 
cultivation. 

Biiowx (Nellie A.). Experiments with Paris Daisy and Kose to 
produce resistance to crown gall, — Phytupuih., xiii, 2,pp. 87-99, 
2 pi., 4 figs., 1923. 

In trying to obtain a strain of the Paris daisy [Chnjsantlternuin 
iroteseen.'s] resistant to crown gall, the author took perfectly healthy 
plants, inoculated them with Bacterium tume/arieiis and when the 
galls had developed, took cuttings again, the process lieing repeated 
several times in the hope that resistance would eventually develop. 

Two series of experiments were made. In tlie first an apparent 
resistance developed upi to the fifth set of entting.s, hut with a .strain 
<jf the bacterium isolated from slowly developed galls on this set, 
tlie resistance gave way and the plants two generations later were 
killed. In the second series this virulent strain of B. tu mi’faxieiK 
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was used, and the plants died out in the sixth set of cuttings. The 
results of both series are interpreted as indicating that the vitality- 
of the plants was considerably reduced by repeated infection with 
the organism. 

When the fifth .set of cuttings in the first scries were showing 
apparent resistance to grown gall, juice from the diseased plants 
w'as expre-ssed and added to beef agar, and juice from healthy 
plants treated likewise. Colonies of B. tumefacieiis were slower in 
appearing on the former medium than on the latter. 

Plants inoculated with dead cultures and then in the same .spot 
witli living ones also showed a marked decrease of successful 
infections. 

Breeding experiments with rose seedlings on similar lines as with 
the Paris daisy, except that the plants were propagated by seed 
instead of cuttings, produced a seedlhig which appeared quite 
resistant, but in two years this resi.stjmce had appreciably lessened. 

Weber (G. F.). Septoria diseases of cereals. III. Septoria 
disease of Rye, Barley, and certain grasses. — Phytopulh.. 
xiii, 1, pp. l-:f3, 9 figs., 19;.'3. 

This paper, the last of a serie.s of three, deals with five distinct 
diseases. 

The Beploiia leaf hlotcli of rye caused by 8. seadk Prill. & Del. 
is described first. The di.sease produces small, almost circular spots 
confined to the leaves or larger areas involving sometimes the whole 
leaf area. The causal organism, described in 1889 from France, 
grows readily in culture, producing white colonies which do not 
bear conidia but only pycnidia containing 3-septate pycno,spores, 1! 
to 3’5 by :15 to 49 p. Inoculations with the latter on eight kind.s of 
cereals showed that only rye was susceptible. The disease has 
appeared more or le.ss sparingly in the United States, but is not of 
economic importance. 

^epiorht leaf blotch of l.iarley, caused by S. irnmnnl Sacc., is 
characterized liy le.sions of a very indefinite outline, the yellow 
diseased area gradually blending to the normal, and has pycnidia 
which appear as black specks, not confined to the yellow areas, 
containing 8-septate pycno-spores measuring 1-7 to 3 by .23 to 46 g. 
The organism grows well on potato dextrose agar, forming fle,sii- 
colourcd colonies of conidia (which are exactly like the pycnospores) 
becoming black with age. The disease, previously reported from 
Italy, is confined to barley, and it is not irtiportant economically. 

8epturia leaf blotch of quack grass (Agrupyroa repeiisj. caused 
by S. agropyr'i Jill. & Ev. has only been reportefl from the 
United States, and so far as is knowm A. re/pieMS is the only host 
attacked. Tiie f'ungus“\vaa readily obtained in pure culture and on 
potato-dextro,se agar developed circular, raised, smooth, conidial 
colonies, first pinki.sh-rose in colour and later turning black. The 
pycnospores and conidia are 3-.septate and the former measure l a 
to 2-5 by 24 to 45 fi. 

The HepUrrii! leaf Ijlotch of Jerome grass (Brimms Inermis), caused 
by (S'. hniiiiL Sacc. and previously reported from Italy, is now 
recorded for the first time from the United State.s. It does not 
attacli the common cereals and is of negligible economic importance. 
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Tlie spots resemble those caused by other species of Seploria on the 
Gramineae, and the pyenidia bear spores 1-5 to 2-5 by 31 to 50 y. 
The fungus grows well in artificial culture producing a white 
mycelium, which later turns olivaceous. Conidia are not mentioned. 

A leaf blotch of Kentucky blue grass {Poa 2 >mtensia) is reported 
as ijeing caused by a species of tieptorin which resembles S. grci- 
iiiuiam, but differs from the latter in the lesions not being delimited 
(ly veins, in the pyenidia being much less closely seriately arranged, 
and in the measurements of the pyenidia, 50 to 120 /i in diameter, 
and of the pycnospores, 1 to 1-5 by 29 to 57 ji. The fungus grew 
readily in culture, the colonics consisting first of conidial masses 
rvith scant mycelium, but later producing olivaceous hyphae, and 
rc.sembling greatly those of B. trilwi, K jiusseriiii, and 8. ayropyri 
Inoculations on 40 graminaceous plants gave successful results only- 
on Poa pruteixm. 

ReUDY (C. S.) & Godki.v (J.). a bacterial disease of Brome-grass. 
— Thyin(xdl(., xiii, 2, pp. 7o-8G, 2 pi, 1923. 

Tlie authors describe in this paper a new disease of broine grass 
(Bi’oiat'.s inernvia} caused by a bacterial organism, 

Tlie disease first appears on tl>e leaves as light olive green, circular 
to elliptical water-soaked areas, with light brown centres. Later 
the spots become dark brown, almost hhick, and a characteristic 
halo, visible in thf: early stages, becomes more prominent. In 
suverely attacked plants, the panicles wither and die, producing 
symptoiu.s similar to frost injury. 

Each year from 1917 to 1921 the disease occurred on Bruimis 
inennis in North Dakota, and it lias also beeit noted in Wisconsin 
on the same liost. 

Isolations were made readily and successful infections obtained 
without rliffieulty, the ends of the first leaves turning black and 
withering in two to four days, and the more typicxil lesions develop- 
ing in three to nine (lays. Twenty-three species of Bnmus were 
found to be susceptible, although in five cases the centres of infec- 
tion did not become black, but were small, sunken, and light grey, 
tlm.s resembling to a marked degree the halo Vilight of oats caused 
by Buctenura lorviwfaciens. Inoculations with the latter organism, 
however, gave negative results with all species of Bromt'S tried 
e.Ycept B. earinatua. Four cereals and si.x. other grasses yielded 
negative re,sults with the brome grass organism, whilst Ayropyrmt 
repeiis and oats wmre slightly susceptible. 

The organism rcsciiibles B. cm-oiw facie us, hut on account of the 
differences in infeetivity between the two organisms, the authors 
regard it as a new variety, and have named it B. nrcomifiiciens var. 
uiropv.rpnrerii. A long series of physiological tests was applied 
to both organisms, but no striking dittereuces could be discovered. 
The brome grass organism has the group number 211.2323023 and 
the same number is suggested as correct tor B. mronufacieus. 

Newton (MAncAnET), Studies in Wheat stem rust (Puocinia 
gramiuis tritici). — Trans. R. 8oc. Canada, 3rd series, Section 
V,xvi, pp. 1,53-210, G pi., 3 figs., 1922. 

After a brief reference to the economic importance of wheat stem 
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rust (Pim iiiia firamims tritici) in Canada, and to the history of 
the discovery of biologic forms of the parasite, the author gives 
details of her investigations, started in 1918, to determine what 
strains occur in Western Canada. In her experiments she adopted 
Stakman and Levine’s differential key to the biologic forms, as well 
as their .symbols for recording the type and degree of infection [see 
thi.s Reviev', ii, p. 158], Tables and diagrams are also given, illus- 
trating the results of collections and of inoculation experiments on 
eleven v arieties of wheat belonging to the same groups as used by 
iStakman and Levine, together with a report on preliminary infection 
experiments with twenty-nine species of grasses. 

The investigation demonstrated the presence in Canada of four- 
teen biologic forms of Puccinia (frarnini'f tritici identical with 
fourteen of the forms isolated by Stakman and Levine in collection.s 
from widely separated points in both the northern and southern 
L^nited States. This fact, the more interesting as it was previou.sly 
thought that the rust in the protected foot-hills of the Rocky Moun- 
tains and in north-western Alberta, might he different from that 
found in the open plains of the Red River Valley of Canada and 
the L'nited States, suggests tliat climate is not a controlling factor 
in the distribution of the.so forms. 

In consideration of the generally accepted hypothesis that rust 
inovoa during the season in waves from south to north across the 
continent, collections were made in the held from the time the first 
pustules appeared in early summer until late in September. It was 
thought that if thi.s hypothesis were correct, and if the biologic forms 
varieil in point of origin, they would appear at successive dates during 
the summer, varying with tlie remoteness of the point of origin. 
.\ltliough in the three y-ears under review no definite succession of 
biologic forms was found, it wtis noted that the same form, XMI, 
appeared first cacli year, liaving been collected as early as 5th July, 
while the form IX, which attacks emmer heavily, was always one 
of the last, seldom appearing before September, thus suggesting that 
the former may be more local in origin, and the latter carried Iiy 
winds from farther south. Usually more than one form wa.s found 
on tire same wlieat variety, sometimes even on the same plant : 
thus, forms III, IX, and XVII were found on a single plant in 
Saskatchewan. 

A striking fact cincrgiiig from these inve.stigatious is the con- 
.staucy' of behaviour of the biologic foriiis. Association of the saiin; 
form with a great variety of hosts, in widely^ separated localities, 
was without apparent effect on its biologic characters. Inoculations 
on the test vvlieats invariably gave the same results, whether the 
inoculum was obtained from the same varieties, or from very 
different hosts even when the fungus had been cultured on the 
latter for .several generatiou.s, thus supporting the conclusions of 
Stakman, Piomeiscl, and Levine. The frequently expressed idea 
that a permanently rust-resistant variety cannot be bred owing to 
the plasticity of the rust is erroneous, and rests on the misleading 
interpretation, either of the results obtained by a person unfamiliar 
with tile exacting technique required in the study of biologic forms, 
or of the morpiiological variations in the uredospores ; the latter 
may vary in size under the influence of the resistauco of the host 
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;vi«I other cultural factors, but such variations within a given form 
should not be confused with tme morphological distinctions. 

The geographical distribution of the biologic forms is .still im- 
perfectly known. However, tentative maps liave been prepared 
sliowing the areas in which the six more tref|uently occurring form.s 
have been collected, but further exploration will, no doubt, extend 
tlie limits so far found. 

Referring to Staknian’s statement that ‘ Method.s of breeding for 
rust resistance must now be ehangerl fundamentally. The breeder 
must know and work wdth those forms of rnst which occur in the 
region for which his new variety is intended’, the author states 
that the six forms I, IX, XVII, XXI, XXIX, and XXX, all of which 
give the same reactions on the bread wheats, and constitute together 
70 per cent, of all the collections, deserve the first attention of 
Canadian wheat breeders, since there is ground to hope that wlien 
a hard spring wheat is evolved which is resistant to any one of 
these six forms, it will likewise prove resistant to tlie others ; this 
woukl effect a very considerable reduction in the annual lo.sse.s from 
wheat rust. Genetic material bearing the necessary factors for rust 
resistance for eleven out of the fourteen Canadian form.? hitherto 
isolated. i.s available in the common tind durum wheats. Kanred, 
for instance, i.s immune from all of the six biologic forms pre- 
dominating in the principal wheat-growing areas of Canada and 
from two others, though it is susceptible to the remaining six 
forms. 

The second part of the paper deals with the author's rosnarehos 
on the development of tlie parasite within the tissues of resistant 
and susceptible hoshs. The experiments, technical details of which 
are given, showed that up to its entry through the stomata, the 
deielopiiient of the fungus follows the .same course on either a 
resistant or susceptible host. In the latter the parasite may then 
continue its growth and complete its cycle with the formation of 
a new ureclosorus, the host apparently adjusting itself readily to 
the presence of the fungus. In a resistant host, the tissues appear 
to be intolerant of the parasite. The progress of the hyphae sent 
out fi'om the suli-stomatal vesicle is rapidly checked. The failure 
of infection in this case appears to be due to the starvation of the 
parasite by the local killing of the intolerant host tissue, as the 
author has found in most cases some indication of disintegration in 
the host cells before a similar breakdown could be observed in the 
liypliae. Miss Allen’s suggestion [see this RevUv:, i, p. 377] that 
the resistance of Ka.m-ed wheat may be due to the narrow .stomatal 
openings of this variety i.s not supported, since some of the forms 
to which this wheat is highly susceptible have germ-tubes not 
appreciably narrower than those of forms from which it is immune, 
and even in the latter penetration of the stomata is not rare. 

A bibliography of 67 titles is appended. 

Westox (W. H.) Frodnetion and dispersal of conidia in the 
Philippine Sclerosporas of Uaize. — JourtL Afjvi<\ ifes., xxiii, 4, 
pp. 239-277. 10 pi., 2 figs., 1923. 

This paper deals chiefly with the production and dispersal of the 
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conidia of two Philippine species of Sderospom parasitic on maize, 
namely, S. philippinensis and S. spontanea. The production of 
conidia on infected plants is preceded by the formation on leaves 
and sheaths of characteristically discoloured, yellowish-white areas, 
which are defined in the very young leaves and show no tendency 
to subse(iueDt spread. Production takes place in the greate.st 
I'elative (juantity on the largest of these areas, some of the smaller 
stripes and spots remaining barren, and it always occurs during the 
night, generally in cool, moist weather. The conidiophores develop 
during the night exclusively from the stomata, when the surface 
of the plant is covered with dew or rain, Prom the my helium in 
the underlying tia.sue, branches protrude through the stoinatal pores, 
forming crowded groups of lobed and knoh-shaped outgrowths 
which are not completely developed until some two to four hours 
after the surface of the plant has been covered with moisture. They 
later elongate, developing successively into mature conidiophores in 
about another three hours. Several conidiophores are formed at 
each stoma during the night. The conidia, which matui’e in greatest 
numbers about 2.30 a.in., are apparently set free by active ejection 
from the sterigmata, rather than by passive disjunction, as pre- 
vioiisly assumed. Tbe nocturnal development of conidiophores 
follows a relatively regular cycle under normal meteorological 
conditions. 

Conidia are produced in enormous numbers, even a small plant 
liberating sufficient to infect the neighbourhood. Estimates of the 
total number of conidia produced on a single plant of Native 
Yellow maize during one night ranged from 758,0;53,400 to nearly 
6,000,000,000. Tills process continues night after night for months, 
finally resulting in an almost inconceivable figure. 

The dispersal of conidia necessarily takes place at night and 
is accomplished ehiefiy by wind. Slight air-currents and strong 
breezes are both important, since they occur very frequently at the 
time of maximum conidiophore production. \'iolent gales do not 
promote the copious production of conidia, Init are important in 
so far as they sweep the available conidia over greater distances. 
Dispersal is also effected bj' splashing drops of rain or dew, laden 
with conidia, either falling from infected leaves directly on to 
healthy ones or being transported thence by the wind. Agents of 
minor importance in the transmis.sion of conidia are surface water, 
insects, and moi.st infected .soil. 

The genus Hiieruspora may be disseminated in throe stages of 
development —mycelium, oospores, and conidia. The first two .stagc.s 
are comparatively unimportant in the Philippines, the destructive 
spread of the downy mildews being almost entirely accomplished 
by conidia. The spread of these diseases to the United States could 
not, however, be etfecteil by conidia unlass the latter developed on 
imported live plants. Oospores have not been found on maize in 
the Philippines, and it is not yet known whether any of the 
oospore-forming Helerospom spp. on other Gramiiieae arc identical 
with the maize para.sites. As mycelium, long-distance transport 
might occur in sugar-cane (which i.s al.so attacked by S. spontaaec^ 
or possibly in cuttings of other giusses. 
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HrnD (Annie M.). Hydrogen-ion coucentratiou and varietal re- 
sistance of Wheat to stem rot and other diseases. — Jourii-. 

Agri(. Res., xxiii, 5, pp. 373-381, 1923. 

The present investigation was undertaken with a view to fur- 
iiishing additional data on the hydrogen-ion concentration of the 
expressed juice of a number of wheat varieties, some resistant and 
others susceptible to stem rust (RueeiHi/i gramhiis). Most of the 
plants used in the experiments were grown in the greenhouse, but 
germinator seedlings were also studied. The hydrogen-ion con- 
centrations were determined electrometrically, and most of the 
mea,surements were made at a temperature of 25° C. Throughout 
the series the procedure was to make at least three determination.s 
of each sample, the average of which ivas taken to represent the 
reaction of the juice. 

The most .striking result revealed by the data wa.s the absence of 
any significant difference in the P„ values of the juice of resistant 
and susceptible varieties of wheat. The variations in the reaction 
of the juice of the plant at different stages of development were 
also very slight, only a small increase in acidity hieing observed in 
seedlings two to four weeks old over tho.se of one week. 

A table of the reactions of different well-known wheat varieties 
to other common diseasc.s besides stem rust (bunt, mildew, scab. &e.), 
compiled from the observations of several inve.stig,ators, indicates 
very inconsistent behaviour. Tlie only examples of uniform resis- 
tance and susceptibility are Khapli and Little Club respectively. 

It may be concluded from the above data that there is no correla- 
tion between the hydrogen-ion concentration of the expressed juice 
luid varietal resistance or stiseeptibility to disease. 

Much greater differences in the hydrogen-ion concentration of the 
expressed juice were produced liy environmental than by varietal 
factors. Thus the P,j value of the juice of greenhouse wheat 
seedlings cut at 1 p.m. averages 0-1 higher than that of those cut 
at i) a.ni. Wheat plants grown in limed soil have a lower 
hydrogen-ion concentration than tho.se from unlimed ground. 
General debility, as well as severe infection by h'njsifihe graiiilnis, 
rc.sults ill an abnormally high acid content. Xo appreciable differ- 
ences in the hydrogen-ion concentration were observed in wheat 
])lants grown from seed originating in widely separated localities. 
The concentration of hydrogeii-ions in expressed wheat juice in- 
creases on standing. The addition of two volumes of water to one 
of expressed juice increased the Pjj value by 0-10 to ()-15. Young 
geriuinator seedlings are more highly buffered against dilution than 
older greenhouse plants. 

Be.h vekie (J.). Sur les rapports ezistant entre le d^veloppement 
des ronilles du Ble et le climat. [On the relation existing 
between the occurrence of bVheat rusts and climate.]— Co nipfes 
Reachis Acid, des Scieiwes, cLxxvi, 8, pp. 529-531, 1923. 

Comparative field observatiori.s on the occurrence in 1921 and 
1922 of three rusts {Fi'cciiiia grniniiils, P. glwiaarnin, P. ir'Ui- 
ciuii) on some fifty varieties of wheat, in Auvergne (France), gave 
some interesting indications in view' of the cxtromel}' divergent 
weather conditions of the two years. In 19.21, during the critical 
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period in May and tlie beginning of June (which tlie author in 
previous work lias given reasons for regarding as the period during 
whicli, under local conditions, the weatlier exercises the maximum 
iuHuence on the wheat crop), the rainfall in the neighbourhood of 
Clermont-Ferrand [for periods of ten days each] amounted to 
22-9 mill., 65-6 mm., and 12-6 mm,, and was followed by a period 
of absolute drought up to the harvest. In 1922 the total rainfall wa.s 
considei'ably smaller during the earlier period, hut rainy weather 
followed until the end of the season. In the former year P. gUi- 
rmnom wa.s very prevalent at the beginning of active growth and 
during the wet period mentioned; as dryness set in, P. Iriticina, 
appeared and wa.s present with an average intensity until the 
liarvest, while P. (iraminis was totally alxsent. In 1923 P, ghi. 
mamm was present to a slighter extent during the first vegetative 
phase, hut maintained itself on the 3 mung shoots; P. triticiivi 
appeared a little later and developed feeblj' ; P. gnmiiiiiis ivas the 
last to appear but gained in intensitj' up to harvest time. 

From the above observations, which, hoivever, the autlior remarks 
wore not controlled bj' experiment, and which should be continued 
for several jmars to become of practical .significance, ho draws the 
conclusions that the wheat rusts occur in the following sequence ; 
(1) P. glo.niariuit, (2) P. triticina, (3) P. gniminis. The first is 
a rust of tlie first vegetative phase and of the tillers, the second is 
the chief rust in dry years, and the third is especially prevalent 
during wet years. This is said to agree with the observations in 
other countries. Thus, in the dry regions of the United States the 
prevalent rust is P. triilcaid, P. (iniininis being seldom found : hut 
the latter can cause lieav\- damage in periods of higli humidity. 

Some notes arc also given on the relative susceptibility of tlie 
varieties cultivated by the author iii the two years under review, 
.special mention being made of Kani'ed Cl 5146, which was highly 
resistant and .showed no trace of rust in 1923. 

BLAF.INOnior (L.). Sur la resistance ana parasites cryptogamiques 
d'nn hybride d'Epeautre et de Seigle. [On the resistance to 
cryptogamic parasites of a hybrid from Spelt and Rye.] — Biiti 
Hoc. de Palh, Veg. de Feaai'e, ix, 4, pp. 267-276, 2 figs., 1922. 

The author describes the behaviour of a hj'brid from Teitinm 
upeUa var. T. (female) and Peetde cei'eale (male) in regard to rust.s 
and ergot. A notewortbj? feature of this hybrid is its great vege- 
tative vigour, which results in the production of a dry weight at 
least eight times that of the parents in the .same growth period. 
This is accompanied bj' feeble and delayed lignificatioii of the 
tissues, the transpiration and a.ssimilation are prolonged after the 
ears dry up, and the latter are completely sterile. 

Of the parents, both the autumn and the spring sown rye were 
heavily attacked by Pucciaia grammis. On harvesting in the 
first days of August, fully^ developed sori of P. dispersa were also 
found at the base of the leaf sheaths underneath the uncracked 
epidermis. The spelt wheat sutfered considerably less from P. 
gmminits, though a late attack developed between the .25th July 
and 4th August, the date of harvest. The plot sown on 4th March 
was much more affected than that sown on 20th March. 
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'Die hybrid was much more resistant to rust attacks durin;^- its 
nrowing period than either of the parents. Tcleutospores of 
P. (jranuais showing a number of morphological divergences from 
the normal appeared only on the shoots which developed after 
cutting in August. The sori were larger and more confluent than 
those on the wheat, and the tcleutospore.s ■were much more variable 
and frequently apiculate instead of rounded or flattened at the free 
end. These peculiarities are thought to be the result of the softer 
tissues of the hybrid and the deeper position of the sori, many of 
the spores of which do not come in contact with the epidermis at 
their tips. 

The slow unfolding of the spikelets, which in the hybrid lia\ e 
exceptionally elongated axes, seems to have been more favourable 
to infection by the spores of Clavueps 'pi'-i'pti rea than was the case 
with the parent rye. The ergot on the hybrid was shaped more 
like a grain of wheat than of lye, a fact in harmonj^ with the 
production in other fertile wheat x rye hybrids, of grain resembling 
wheat rather than rye. 

O’BveXE (F. M.). Bordeaux-oil emulsion. Its preparation and 
use. — Quarterly Btdl. tilute Plant. Board of Florida, vi, 2, 
pp. 46-58, 1922. 

Bordeaux-oil emulsion, the principal use of which is for the 
control of citrus .scab and melanose [J'/ujinopsis citri], .should be 
prepared as follows (a) Dissolve copper sulphate in a barrel at the 
rate of 1 lb. per gallon of water; (5) slake rock lime in water and 
then add water until the number of gallons is equal to the number 
of pounds of lime used (if hydrated lime, is u.sed double the amount 
will he required). To mix 50 gallons of Bordeaux of the 3-3-50 
formula, 22 gallons of water should be put into the sprayer, and 
;l gallons of solution (h) added. Then put 22 gallons of water into 
a barrel and add 3 gallons of solution (<(). The barrclful of diluted 
copper sulpliate should then bo poured slowly into the diluted lime 
.solution in the sprayer, stirring the whole time. The resulting 
solution is first-class Bordeaux mixture which will stay in suspension 
lor a long time and adhere to the plants. While stirring rapidly, 
add very .slowly indeed 3 (juarts of oil emulsion. 

The following is the formula for oil emulsion used: 2 galls, 
parallin oil, 1 gall, water, 2 It), caustic potash fish oil soap, i lb. 
ground glue, and 2 to 4 oz. 50 per cent, carbolic acid or liipior 
cresolis compo.sition. 

It must be remembered that infection by the scab organism occurs 
some time before the disease becomes perceptible on the surface, 
and the .spraying should therefore be .started in the early spring. 
To contjol scab on the fruit the .spray should l:>e applied directly to 
tile blossom. This can be done without risk of injury. The time 
to spray for inelano.so is from ten to twenty days after the petals 
have dropped. Excellent results have been obtained for the past 
three years in an experimental nursery at Gainesville by the use 
of 3-3-50 Bordeaux mixture, with or without the addition of oil 
emulsion, the control of .scab being absolute. The operations were 
carried out at fortnightly intervals from Slarcli to November, and 
were not followed by any injurious results. Both ammoniacal 
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solution of copper carbonate and lime-sulphur considerably reduced 
the amount of infection, but neither was equal to Bordeaux in 
efficiency. 

Bchger (0. F.), De Busk (E. F.), & Bbiggs (W. K.). Freliminary 
report on controlling melanose and preparing Bordeaux-oil. 

Florida Agric. Ex'per. Slat. Bull., 167, pp. 132-140, 6 figs 
1923. 

Melanose and stem-end rot, both caused by Plmnopsis citri, are the 
most serious diseases of citrus in Florida. The former is responsible 
for a larger percentage of low-grade and uiusightly fruit than any 
other disease, and the latter causes more losses through premature 
dropping and decay than all other agencies combined. Melanose is 
distributed throughout Florida, but appears to be more prevalent 
on tlie west coast and in the central districts than on the east 
coast. Grapefruit and seedling oranges appear to bo more su.s- 
ceptible to melanose than any other variety of citru.s. 

The symptoms and the life-history of the fungus are described. 
The latter lives in the dead twigs and branche.5 of citrus and the 
spores produced in this situation are the source of the infection of 
living tissues. The results of inoculation experiments showed that 
only young and growing tissues are susceptible to the attacks of the 
fungus, lea^■es from four to six weeks old being immune. The fruit 
l:ii.icomes immune about tlie end of May or beginning of June. 

The results of a series of experiments conducted in 1921 and 
1922 showed that spraying with Bordeaux mixture 3-3-50, plus 
1 per cent, oil emulsion, gave very satisfactory control of the disease 
and notieoabl}^ improved the appeai-ance of the crop. As the oil 
emulsion rocomnicuded contains 66 per cent, oil it requires 1^ galls, 
per 100 galls. Bordeaux to make 1 per cent, oil emulsion. [Ap- 
parently the object of this addition is to control scale insects and 
white lly.'J 

Directions arc given for the mamifaetui'eof Bordeaux-oil emulsion 
[see preceding abstract]. All dead wood should be pruned away ns 
far as possible, but it is ditiicult to secure complete control by this 
means without spraying, since it is almost impossible to remove all 
the wood likely to harbour the fungu.s. 

Winston (J. 11.). citrus scab: its cause and control. — U.S. Dept, 
of Agric. Bull, 118, 35 pp., 16 ph, 6 figs., 19.23. 

Citrus scab, a parasitic fungous disease second in importance only 
to the melanose and .stem-rot disease caused by Phomopsis citri, 
attacks many species of citrus in India, South China, Japan, 
Hawaii, Paraguay, Braxil, Central America, Yucatan, the southern 
United States, Cuba, Porto Rico, and the lesser West Indian island.s. 
It is also reported from the Canary Islands and South Africa. The 
damage to leaves on bearing trees is slight, but a large percentage 
of the early dropping of the green fruit is due to fruit scab. Later 
attacks cause .serious blemishe.s on the fruits and reduce their 
market value. 

In the nurseries tlie disease is severe, producing a marked 
.stunting effect upon seedling stocks for budding and often reducing 
g’ iwth by 40 c r 50 per cent. The average annual loss from scali 
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to Florida growere is about 1,(X)0,000 boxes, and the cost of produc- 
tion is greatly increased by the necessity of spraying to control the 
disease. Under Florida conditions the following species are highly 
susceptible: sour orange {Citrus aunintium), \emoa (G, limonia), 
calainondiu ( 0 . mitis), and tangelo (a tangerine-grapefruit hylndd.) 
The grapefruit and shaddock {C. grandis), the King, tangerine, 
mandarin, and Satsuma oranges, the kid-glove group (U, uohilis), 
and the citrange (a hybrid of Poncirus trifoliuta and the tangerine) 
are also susceptible, while sweet oranges {C. siarnsls) and kumquats 
{Fortunella spp.) are rarely attacked, and the Mexican or Key lime 
(C. anrantifolw) and the Royal and Triumph grapefruits appear to 
be immune. The Duncan, Walters, Pernambuco, Leonard!, and Foster 
varieties of grapefruit are all about equally susceptible, Hall (Silver 
Cluster) being much more so, and Mai-sh comparatively resistant. 

Scab appears on the leaves in tlie form of minute, circular, raised 
protuberances, msually on the under surface of the leaf. ’ After 
a few days the apices of the lesions turn cream-coloured or yellow, 
and with the expansion of the leaf tlie lesions become more con- 
spicuous, some forming hollow, conical outgrowths, and others 
coalescing into flattened scabs. At a later stage tlie lesions resemble 
warts and assume a pinkisli and finally olivaceous tinge. The 
lunctions of moderately infected leaves do not seem to be seriously 
impaired. On the fruit tlie outgrowths of the lesions are solid. 
The protuberances tuni from pale yellow to a dusty grey, and on 
llie grapefruit they eventually flatten out, so that the fruit regain.s 
its normal shape. On the sour orange and lemon the lesions develoji 
into corky, raised warts. Abnormally early dropping of the fruit 
or severe blemishes arc frequently caused hy scab, and oven slhdit 
blemishes considerably lower the commercial value of the crop. 
Generally speaking,^ only the twigs of very .susceptible varieties 
are attacked, infection occurring in the form of cream-coloured 
(afterwarils pinkish and finally grey) warts on the succulent growth 
of vigorous nursery stock. 

The cause of citrus scab was first referred to a fungus of tlie 
genus Clados/iurium by Scribner in 1887. Masses named this 
tungus -C. e.itri pro tern.’ in 1899, and the latter name ha.s come 
into general use since. The earlier work, however, was erroneous, 
the fungus observed being a saprophyte unconnected with the 
disease, though common on the old seeds. The true cause of the 
latter was isolated by Fawcett in 1906 and erroneously named 
Chulos^xrrium, citri Massee, with wliich, however, it has little in 
eoimnon. What its systematic position really is has not yet been 
(leterinined, but it has none of the characteristics of Clados port urn. 
The fungus develops well on glycerine agar, colonies being produceil 
oil this and on other media in five to eight days at room tem- 
perature. The cultures, which form very characteristic, raised,, 
convoluted colonies of a tawny or purplish colour and limited 
growth, are figured. True conidia are borne very sparingly in 
culture. In older cultures the convoluted mycelium becomes thick- 
walled and develops tangled chains of constricted hypliae, which 
are easily broken apart into clilamydospores. The latter are 
capable of germination, and probably are the chief source of infec- 
tion. The optimum temperature lor the growth of the fungus wa.s 
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found to be about 68° F., which may explain the rehtis-ely hio-h 
proportion of infection which occurs during the cool weather of 
spring. The results of numerous isolation tests showed that when 
once the scab fungus enters a leaf it can persist there throughout 
the winter. From cultural data and field observations alike it 
appears that the disease is seldom or never carried over winter on 
fruit set in the spring or summer. Examination of the leaf lesions 
.showed that tire fungus forms a compact stroma of thick-walled, 
liyaline hyphae from which numerous sporophore-like stalks arise, 
but no spores liave been found on the latter. The host tissues are 
penetrated to the deptli of a few cell layers, and the affected colls 
become brown and distorted. Hyperpla.sia often occurs beneath 
the invaded area. 

The spread of citrus .scab is very erratic, the disease sometime.s 
being confined for years to a small group of trees and then suddenly 
becoming pandemic over large areas. Probably the chlamydospores 
are responsible for the majority of the primary infections occurring 
in the early spring, repeated examinations of the lesions having 
failed to reveal the presence of conidia. In addition to old lesions 
supplied with a hold-over stroma, many scars occur in w’hich the 
stromatic mass has weathered away. During the early' spring tliere 
is a marked flaking off of host and mycelial fragments which may 
also contribute to tlie spread of the disease. The relative scarcity 
of scab in the drier sections ot Florida and its absence in California 
indicate that the fungus is largely dependent on abundant moisture 
(luring the period when the leaves are expanding and the fruit is 
setting. According to Fawcett {Joarii. Agrie. Res., xxi, 4, p. :143, 
1921), natural infection depends also on a temperature range of 
61° to 73° F’., hut the author’s investigations indicate tliat the 
degree of humidity during the growing season is the mure impor- 
tant determining factor. The widespread impression that grapefruit 
scions on rougli-lemon stocks arc particularly susceptible to scab is 
probalily due to the fact that such trees produce a much greater 
vegetative growth during the first few years than is the case with 
other root .systems. Tliere appears to be no scientific foundation 
for the belief in the immunizing or sensitizing intiuenee of the stock 
on tlie .scion. There is also no reason to suppo.se that the virulence 
of the fungus is on the increase, or tliat the orange is gradually 
losing its resistance. The results of an extensive series of inocula- 
tion experiments (particulars of wliieli are given) showed that the 
susceptibility of the gTapefruit to scab is greater immediately after 
tlie falling ot the petals, wdth a progressive decrease until the fruit 
reaches a diameter of about three.-(|uarters of an inch. The leaves 
of all the citrus specie.s^ tested w'ere most susceptible on emerging 
from the bud. reaching a stage ot immunity when they' have 
developed to half an inch in wddth. All strains used in the tests 
appeared to be erpially virulent. The fungus remains piitlio- 
gcnic after growing on artificial media for four years. Inoculation 
experiments on the fruit and leaves of the grapefruit ami Satsunia 
orange with C'kidosponam citri from old scab scars resulted in 
a very sliglit degree of infection. 

The results of a .series of .spraydng experiments indicated tliat 
Boi'dcaux iTiixtu.'e, Bordeaux mixture with oil emulsion, and copper 
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soap gave absolute control of the disease. Burguiid}' mixture 
cau-sed a slight riisseting of the foliage and lime-sulphur produced 
serious defoliation. The following spi-ay schedules are recommended 
for Florida: — 1. In orchards where scab is always serious, fl) Just 
before growth sets in : Bordeaux mixture 3-3-50 plu.s 1 per cent, 
oil emulsion. (2) In height of bloom : Bordeaux mixture 3-3-30 
plus O-o per cent, oil emulsion. (3) A fortnight later: same as (2). 
(4) A fortnight after (3) : same a.s (1). II. In orchard.s where scab 
varies from moderate to serious. As in the foregoing schedule, 
except that lime-sulphur solution 1 in 40 may be substituted for 
Bordeaux mixture in the second and third applications. III. In 
orchards where scab is of minor importance. Three applications of 
lime-sulphur solution (1 in 30 for the first and 1 in 40 for the 
subsequent applications). Nurseries can ho kept commercially free 
from scab by occasional applications of Bordeaux mixture plus oil 
emulsion, and the treatment seems to stimulate the growth of the 
seedlings. Tlie oil emulsion recommended in this paper is the 
‘Government formula’, namely: 2 galls, paraffin oil, .2 lb. fi.sli oil 
,soap, and 1 gall, water, boiled together. 

B.^llard (E.) & Norris (Dorothy). Bacterial infection of Cotton 
bolls. — Agric. Joiiru. huUii, .will, 1, pp. 40-49, 1923. 

A large proportion of the premature shedding of young bolls of 
Cambodia cotton (Goasypiu'm hirmlimi) in Soutli India appears, in 
the light of preliminary investigations made in 1922, to be due to 
a tiacterial infection which is nol Bii.ct/'rm'm malmceanm; angular 
.spot wa.s not found in the area under observation, though present 
elsewhere in the Madras Bre.sidcncy. No fungus was found asso- 
ciated with the early .stages of the disease, which always ap])eared 
first on the developing seeds, turning them biwvn and subsequently 
fli.scoloui'ing the lint and producing a slimy rot witliin the boll. 
The exterior of the latter was marked by black, shining spots, and 
a puncture-like injury could in some cases be noticed right throngli 
the boll wall. Tlie organism isolated from affected bolls and con- 
sidered re.sponsible for the disease is a .stout, rod-shaped liaeiHu.s, 
feebly motile, Gram-positive, and non-acid fast; it gi'ows readily 
on various culture media and produces moist, whitish, translucent 
colonies on cotton boll extract agar. Preliminary inoculations from 
cultures gave inconclusive results. 

Insect agency appears to play an important part in the dissemina- 
tion of the disease, although it still remains to be proved whether 
it is absolutely necessary. So far as any case Las been made out, 
two capsids, niorosus n. sp. and R. jinvumucidutus n.sp., 

would appear to be the most likely agents of infection. This point 
of view is supported by various observations. Boll shedding 
declined with the partial disappearance of these insects from the 
field, in spite of the fact that this coincided with a period of strong 
winds, which are know'n to be important factors in the distribution 
of bacterial diseases. The season was very dry, and rain, another 
possible method of dissemination of the bacteria, could scarcely 
have played much part. Furthermore, where cotton stainer.s were 
not found in the area under observation, only very small bolls were 
.shed with the symptoms described, whereas in another district 
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where cotton stainers were prevalent the diseased shed bolls were 
mucli larger ; this difference may well be due to the fact tliat the 
capsids arc unable to puncture large bolls. 

The authors suggest that the disease might possibly be controlleil 
by the use of insecticides, and point out that it may be necessary 
to find whether the insects suspected of carrying the disease ha\ e 
other plant hosts. 

FRtKDEKiCHS (K.) & B.\LLY (W.). Over de parasitische schimmels, 
die den Koffiebessenboeboek dooden. [Parasitic fungi whicli 
destroy the Coffee berry borer.] — Mecled. Koffiebesssenhoeloek- 
fouds 6, 147 pp , 5 ph, 3 figs., 1923. (English summary.) 

In this paper an account is given of two parasitic fungi capable 
of destroying the coffee berry borer {Stepluirwderes hampei Fcrr. = 
Id. ci>feae Haged,). The fii'st has been known tor some years in the 
Dutch East Indies, but without identification. It is always found 
where the beetle occurs, and is now named Botrytis istephinij. 
dci'is Bally n. sp. The diagnosis of the fungus, pure cultures of 
which were readily obtained on potato agar and other media, is as 
follows : mycelium white, clearly septate within the body of the 
insect, internal hyphae up to 4 /r in diameter, and external ones up 
to 2 p. Coniiliophores \'erticillate on branches which are sometiines 
thickened ; conidia 2 to 3 p in diameter, globose, arising terminally 
or laterally from small sterigmata. The lateral branches may form 
secondary or tertiary branches and largo heads of conidia are thus 
developed (as many as 1,000 in one head). In potato cultrires stout 
coremia, simple or branched, and 1 to 2 cm. in height, arc formed. 
B. stephanoderis greatly re.semhles B. bisdana in many respects, 
but differs from the cultures of the latter from the Centraal bureau 
voor Scliimmelcultures examined by the author.s in the much larger 
number of conidia in one head, the presence of coremia, the longer 
adhesion of the .spores, and the yellowi.sh tinge assumed by tlie 
cultures in from eight to ten days. In old cultures the conidia 
remain viable for at least two and a half years. 

The second fungus, Spicaria javudea Bally nl sp., is much rarer 
than B. UepAanoderis, but is equally virulent. It has hitherto 
been found only on dead beetles in black berries, not in the red or 
green skages. The diagnosis is as follows : hyphae septate, white, 
eonicliophores profusely branclied, length very variable, I to 2 p in 
width, numerous verticillate branches at the apices. Conidia ellip- 
tical, 2 by 1 to 1-5 p, white, afterwards purple, formed in long 
chains on secondary branches produced by the primary branches. 
Smooth antler-shaped coremia, yellotv at the base, tvhite at the 
apex, 1 to 3 cm. in height, developed in potato cultures after three 
to four weeks. The* colour of the fungus on dead beetles is 
purplish-grey. 

Insects destroyed by B. stephaiwdei'is obstruct the bore holes 
with the back part of their bodies, which are covered with the 
mycelium of the fungus. Days or even weeks may elapse before 
the dead insects are detected, the mycelium becoming apparent only 
during rainy -weather. The fungus is found chiefly on shaded 
branches of the bushes. Natural epidemics of sufficient virulence 
*.j eradicate tlm borer do not occur, presumably on account of the 
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rapid propagation of the insect. It is estiinateti, however, that the 
normal number of offspring is diminished by 50 per cent, as a 
result of the attacks of the fungus. 

Inoculation experiments, which are described in detail, with 
spores from cultures were invariably sueces-sful both in the labora- 
tory and in an experimental garden at Malang. Larvae, young and 
old borers, and other insects, e.g. caterpillars of Cricidatrifeiiestratu, 
\rere easily infected. A considerable period often elapse.s before 
the mycelium develops from the dead insects. 

By dusting and spraying sporp of B. ^tephauochns on to 
coffee berries, and by liberating infected beetle.s still able to move 
freely about the plantation.s, the fungus was introduced into some 
estates where it had not previously been found. It did not, 
however, spread any further, probably on account of unlavourable 
weather. 


I PHOF (J. C. i.). Ueber die Verwendnng von Eraukheitserregeru 
zur Bekampfung schadlicher tropiacber Insekten. [The 
application of pathogenic agents in the control of injurious 
tropical iaseets.]— rroioe/inSruicer, xxvi, I, pp. 4-7, 1 fitr,. 

1923. 11 > r> 


The author, writing from Florida, states tliat arrangements have 
been made by the Florida State Plant Board for the cultivation, on 
a large scale, of entomogenous fungi to check the ravages of scale 
insects in the citrus plantations. The following fungi are said to 
lie useful against the insects named : Sphuerostilhe cmcopkila tor 
the control of Lepido&xpli^s hcckii and L. gloverl on citrus fruits, the 
San Jo.s4 scale (A»j)uliott‘$ /jeritkioms) on {teaches, plums, ami 
pears, A. heclerae on Melia azeddmeh, and Pudatoria pergandei on 
citrus. Microcem fugikuroi controh Chfi/sompJwdvA: aonidv.m,C. 
'.".iraiitii, and Lepidosaphes heckii on citnis. Ophuiueetria coccicolu 
absolutely destroys L. gloneri, L. heckii, and Parkdoria pergaivlei 
on citrus. Asckecsonw. cuhensis is an extremely mseful parasite of 
various insects occurring on camphor, cinnamon, guava, bananas, 
iiiango, &c,, including Tourtieyella lirMemlci, Pulvinaria pyri- 
fonni.s, and Enccdyni'mius tesseltatus. Pure cultures of A, cuhensis 
and other entomogenous fungi will be grown on a commercial scale 
by the State Plant Board and will be available for distribution at 
cents each. A. turhinuta is parasitic on the ‘ Florida wax scale ’ 
(teroplastes fioridensis), A. <detirodes, and Aegerita v.ehhecl on 
Biideurodes citri, and Asekersoni'i flavocitriim on D. cilri and 
D. dtrifolii. 

The importance of entomogenous fungi can easily bo demonstrated 
by spraying citrus trees with Bordeaux mixture, which kills the 
useful parasites together with other fungi.’ In a sliort time scale 
and other insects, especially the white ily {Dkdeticodes citri), appear 
111 great numbers. 

I he fungi flourish during the summer rains or earlier under 
suitable conditions. Aegerita trebheri thrives until late in the 
autumn. Young or neglected orange plantations are not adapted 
to the cultivation of useful fungi owing to the scarcity of foliage. 

During the summer rains the trees should be sprayed with the 
pure cultures with an ordinary apparatus, the spores of the fungi 



370 


being ililuted with water and put through a coarse sieve before use. 
The apparatus must be quite free from copper, to which the funo-i 
are \’ery susceptible. 

Bkyce (G.). Experiments with the (preen mnscardine fnngns oa 
rhinoceros beetle \axva.a. —Ceylon Dept, of Agric. Bull, fio 
7 pp., 1923. 

The results of inoculation experiments with two strains of the 
green muscardine fungus (Mdarrhizmm anisopliae) from the 
Philippine Islands and Malaya on the larvae of the rhinocerous 
beetle (Oryetes rhinoceros) showed that the fungus was not markedly 
pathogenic to the inkcct. This coiTesponds with Speare’s observa- 
tions on the eflfect of M. nnisopliae on the sugar-cane borer beetle 
(Exper. Slat. Hmvuimn Suyar Plant. yIssoc., Path, and Phys. iSer., 
Bull. 12, 1912). The incubation perioil varied from thirty-nine to 
eighty-one days. Of the two strains, the Philippine made the 
better growth. The evidence from each experiment indicated that 
the larvae wore only attacked after a considerable period of cap- 
tivity had diminished their vitality and power of resistance, 

a arently healthy larvae, under normal conditions, are not particii- 
susceptible to the disea.se, and it i.s very questionable whether 
natural infection, to which the beetles are probably subject in 
Ceylon, since the fungus is known to be indigenous there, could lie 
appreciably increased by artificial means. The method cannot, 
therefore, be recommended for the control of the rhinoceros beetle 
on coco-nuts. 

R.JiLLINgs (Madeleine). Le Vermicularia herbarum parasite des 

<Eillets. [r<!)’))w«daria AerifO’i'.m, parasitic on Carnations.] 
— Bull. Sor. de Path. Vug. de. France, ix, 4, pp. 288-289, 5 fig, s,, 
1922. 

A disease observed in the autumn of 1922 at Gagny (Seine-et- 
Oise) on small-flowered carnations (t Dianfhus caryophylhis) is 
stated to be due to rc/’mtr uA'ri'a /(eriariiiii. (Westend.) Kicks (= 1’. 
diunthi Westend.). 

The plants were not u.sually killed but were partially defoliated 
at the base, where the fungus occurred on both stems and leaves. 
In the middle part of the plant, the leaves only bore small, black 
dots, formed of sterile fungous tissue, while the top leaves were 
quite clean. Mature fructifications of the typical Vennicularr’ 
form were only found at the base of the stem or on old, severely 
attacked leaves. They bore few couidia. True sclerotia were not 
seen, but small, compact masses of brown cells are sometimes formed, 
and possibly play a part in the overwintering of the fungus. 

Blown (Kellie A.). Bacterial leaf spot of Geranium in the 
eastern United States. — Joiirn. Agric. Res., xxiii, 5, pp. 361- 
372, 3 pi., 1923. 

A bacterial loaf spot disease of the cultivated geranium {Pel'jr- 
gouimn spp.) occurs very widely in eastern United States, mostly 
on greenhouse plants, but occasionally out of dooi’s also. The causal 
organism, the morphological and cultural characters of which are 
'ully described, was isolated from diseased plants, and inoculatioa 
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experiments on liealthy geraniums resulted in the typical symptoms 
of the disease. The organism is regarded as distinct from Bacterium 
emUi, already known to cause a disease of pelargonium leaves, and 
is named Bacterium jidargonii n. sp. Suggestions for control of 
the disease are given, the chief being the proper regulation of green- 
house conditions and proper .spacing of the plants out of doors. 
Infected leaves should be removed, and very sensitive varieties dis- 
carded. 

DucoMET (V.). Observations snr le d^veloppement du Bhizoctone 
de la Lucerne. [Notes on the development of the Rhizoctonia 
disease of Lucerne.] — Bull. Soc. de Path. Y4g. de Frauce, ix, 
4, pp. 31,2-316, 1922. 

The author gives an account of his observations on the violet 
root rot of Lucerne [Rlnzoctoniu vlolaceulj during many years in 
south-west France, especially in the Lot-ct-Garonne Department. 

lie states that the disease i.s favoured by dry conditions, and also 
liy a .sliallow soil, which permits only a surface root system to 
develop. The latter factor was rcspon.siblc for the varying severity 
of the disease in difierent parts of an experimental field that has 
lieen under observation since 1919. In this field a fiat portion con- 
sisted of shallow soil overlying fissured calcareous rock, while the 
iidjoiiiiug' slopes wore formed of a deep clay subsoil. The disease 
was practically confined to the former area, where, however, it was 
absent from spots in which the soil occupied deeper ‘ pockets ’ in 
tile rock. The real cause of the damage in the shallower soils is 
considered to be insufficient water supply to the roots. 

The deaths from the disease are stated to occur chiefly at the 
beginning of summer and early in autumn. The former period 
coincides with the onset of dry weather, but the latter is usually 
wet. It is believed that actual infection of tlie root by the parasite 
occurs chiefly during wet periods, and the deaths obseivecl in any 
om- year are probably each the result of an infection contracted 
during the preceding autumn. It this has made much progress 
death will result during the dry .season at the commencement of 
the following summer, otherwise the plant survives until a further 
extension occurs during wet weather later in the year. 

If any advantage is to be expected from soil di.sinfectiou, as often 
recommended, the treatment must be given in the autumn, but the 
author is not hopeful, pending further experiments, of much success 
ill this direction. No evidence has as yet been obtained that it will 
lx; possilile to select resistant strains of lucerne. Attempts to inocu- 
late strong and well-deveiopcd plants have failed, and the parasite, 
like Armillaria mellea and Ophiolxilue carketi, is regarded as 
definitely harmful only to weakly plants. 

Besxett (C. W.). Apple scab and its control. — Quarterly Bull. 

Miehigan Agrk. Krper. titat., v, 3, pp. 130-134, 2 figs., 1923. 

The season of 1922'was very favourable tor the early development 
and spread of apple scab [Vealwria inaeqv.alis'], a brief popular 
.account of the symptoin.s and lite-hi.story of which is given. A 
study of the rate of development and discharge of the winter spores 
under Michigan conditions showed that by 17th April the great 
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majority of the ascospores wliieh developed in the perithecia on 
fallen leaves, were ripe and ready for emission during the first rain 
which occurred a week later. The spots produced by the flvst 
infection were far enough advanced in the nest three weeks to form 
conidia. The danger of early infection i.s so great in Michigan that 
the application of a pre-pink spray [see this Review, ii, p. 71] cannot 
he dispensed with. 

‘ Bunchy top ’ and ‘ choke throat’ in Bananas. — Qaeemlctnd djric, 

Joura., xviii, 5, pp. 368-369, 1922. 

In order to check the spread of ‘ bunchy top ’ of bananas [see this 
Review, ii, p. 364], the New South Wale.s agricultural authorities 
have prohibited the removal of suckers from certain of the Northern 
River areas. They have also instituted manurial investigations 
and experiments in dipping. The affected region reaches down 
towards Byron Bay, and the Brunswick River area is now involved. 
Plant.s may not be taken south of a line drawn from east to west 
south of the Brunswick, and may only be imported from Queensland 
with the .sanction of the Government banana e.xpert. ‘ Bunchy top ’ 
must not be confused with ‘ choke throat a contraction of the 
‘ throat ’ of the banana which prevents the bunch from emerging. 
This condition is brought about by a protracted spell of drought. 


Banana bunchy top disease. — Qaeeiisland Agric. Joura., xix, 1, 
pp. 32-33, 1923. 

The results of the investigations on bunchy top of banana.s con- 
ducted by Darnell-Smith and Tryon in New South Wales have been 
embodied in a report to the Ministry of Agriculture. The disease 
has e.xteuded from New South Wales into the south-eastern corner 
of Queensland, where it is carising much loss to growers. The 
recent research work and Held e-\|ierimenta have considerably nar- 
rowed the problem by showing that certain theories formerly 
advanced to explain the disease must be dismissed as untenable, 

Field experiments have proved that the use of complete fertilizers 
of varying constitution, as well as those providing mainly a single 
essential plant food, do not prevent the occurrence of the disease 
either in relatively rich or relatively poor soils. The loss of vigonr 
in banana plants by the continuous use of strains of a single origin 
was also proved not to be an operative factor in bunchy top, which 
occurred with equal prevalence on plants imported into the affected 
area from remote districts. Negative results also followed the 
application of lime or basic phosphates to the soil in order to 
counteract .soil acidity ; while the disinfection with various fungi- 
cidal preparations ofjsuckers and the soil in which they were planted 
was equally ineffective in checking the disease. 

Investigations have hitherto failed to reveal the presence of fungi 
capable of originating bunchy top under experimental conditions, 
though certain organisms, amongst which are some belonging to 
groups knoivn to contain parasitic forms, have been observed. 
Further research on these linos is in progress. A nematode has 
commonly lieen found in the roots of plants affected with bunclij 
top, but its presence is not invariable and it cannot, therefore, be 
the sole eau. e of the disease. It has been suggested that the 
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liaiiana aphis {Pentalo'uia aervom) transmits the disease from one 
plant to another, or is even possibly the primary cause of bunchy 
top, but general observations do not support this theor}% though 
Held tests based on it are being carried out. 

Meteorological factors do not appear to play any considerable part 
in bunchy top, although a further study of climatic and soil condi- 
tions in relation to the disease is necessary before a definite statement 
to this effect can lie made. 

Clxn'I^'OHAM (G. H.). Leaf-carl, blaider-plnm, and cherry-curl. 
Their appearance, cause, and control. — Zealand Jmivn. 
ijf Agric., xxvi, 2, pp. 85-97, 7 figs., 1923. 

Leaf curl, bladder plum, and cherry curl in New Zealand are 
caused by Tupknna [.Saroasciw] deformins, T. [N.l pnvni, and T. 

mmol' respectively. The symptoms of the.se diseases and tlie 
life-history of tlie fungi concerned are described and figured. E. 
defun'iwna attacks peaches, nectarines, almonds, and apricots in New 
Zealand, being especially severe in seasons of alternating cold and 
warm weather. Paragon and many other varieties of peach are 
susceptible, as well as all nectarines. Under Now Zealand (Hawke's 
Bay) conditions Hobbs’s Royal, Charlotte, Hales’.s Early, and Saunders 
are resistant, but varietal susceptibility differs widely with tlie 
locality. Seedling peaches are generally susceptible. 

Bladder plum is confined in New Zealand to tlie plum, the so- 
called Japanese plums being the most .susceptible, though English 
varieties are occasionally infected. The results of infection include 
blistered loaves, distorted shoots, dropping of luubs, and swollen and 
hollow fruits. 

Cherry curl appears so far to bo restricted to isolated orchards in 
Hawke’s Bay and Central Otago, occurring on the Black Tartarian, 
E.arly Purple Guigne, and an unknown variety. In Germany the 
fungus is stated to attack the ground clierry (Prii nns chrnnaecerasns) 
as well as P. cenmw, but the latter is the only host known in New 
Zealand. There seems to be little danger of widespread infection. 
The symptom.s resemble those of leaf curl, but the following point.s 
of difi'erence should serve to distinguish the two disea.?es. Cherry 
curl attacks only one or two leaves on a branch, and is confined to 
a limited area covering about one half of the leaf, The leaf tissues 
and petioles are often curved so that apex and base point in the 
same direction. 

Leaf curl and, to a less extent, bladder plum can be controlled 
Ijy an application of 5-4-50 Bordeaux mixture or 1 in 15 lime- 
sulphur wlien the buds begin to swell. Where loaf curl infection 
continues to appear throughout tlie season, spraying should be sup- 
plemented by the excision of infected shoots. In bladder plum, and 
especially in cherry curl, it is ahvays necessary to cut out infected 
shoots or branches, and this should be done in cherries shortly after 
growth begins in the spring. Each wounded surface should be at 
once painted with coal-tar. Bladder plum is only partly controlled 
by spraying and cherry curl not at all, infection in each case coming 
from a perennial mycelium in the shoots. Shoots and branches need 
not be cut back to a greater distance than 2 in. below the point of 
visible infection, as the mycelia do not readily grow downwards 
into larger shoots. 



374 


Weldon (G. P.). Spring spraying of Feaclies with lime-snlphur.-. 

Monthly Boll. Dept. Agrie. Cnliforiiia, xii, 1-3, pp. 44-47 
1923, 

Experiments in the combined control of leaf curl (Exoiwcus ,Je. 
fonnatis) and the twig borer (Anarsia. lineatella) of the peach 
carried out in California in the spring of 1922 with commercial dry 
and liquid lime-sulphur, gave excellent results. The experiments are 
described in detail. A single spraying was given, different plots bcin./ 
treated at different dates. The dry lime-sulphur was stated by the 
manufacturers to be of such a strength that 2 lb. equalled 1 gall, of 
the liquid preparation, and was recommended for use dissolved at the 
rate of 2 lb. to 10 galls, water. The liquid lime-sulphur tested 33“ 
Baume, and was used at a strength of 1 gall, to 10 galls, water. 
Both gave practically complete control, and early applications iti 
February were as effective as the later ones in March. 

The treatment should be given before the trees bloom, but even 
w’hen lime-sulphur is applied to peach trees in full flower there is 
very little risk of injury. 

ViLLKWEU (G.) & VJI.LEDIEU. Action des oxydes inaoluhles snr 
le mildion de la Fonune de terre (Fhytophthora infestans). 

[Action of insoluble oxides on the potato mildew {Phytophthoiv. 
infestans).]— Convptee Beneliis Acml. (ks ticiences, clxxvi 8 
pp. 534-536, 1923. ’ ' 

In a series of experiments, in which they used conidia of Phyta- 
phthora infestans and various insoluble metallic oxides (of cad- 
mium, nickel, cobalt, zinc, black o.xide of copper, red oxide of 
mercury, calcined and hydrated magnesium), the authors claim to 
have established that the latter are toxic to the fungus to the extent 
that they inhibit the germination of the spores. Tlie insoluble or 
slightly soluble oxides were placed in twice distilled water for at 
least 24 hour's, with freriueiit stirring, and the water filtered off in 
one series, while in another the oxide was left suspended in a finely 
powdered form in the water. In the former' the .spores germinated 
normally, anil gave active zoospores. In the latter the few zoo- 
spores tlrat escaped were immediately killed. Further experirneiits 
showed that killing 01113' took place in the immediate vicinity of 
the solid particles. This toxicity is considered to be connected, in 
part at least, with the basic function of the oxides used, since a 
number of others tested liad no such action, and besides, by rediicing 
the oxides to salts by tire adilition of mineral or organic acids, their 
toxicity wa.s very considerably diminished. 

Bryce (G.). The toxicity of lime to Pomes lignosus Klotzsch.— 

Ceylon Dept, of Agric. Bull. 64, 17 pp., 1923. 

The application of quicklime to infecteil soil for the control of 
Pomes lignosus, which causes considerable damage to the roots of 
Hevea heiisiUensis in Ceylon and elsewhere, is fairly general, 
After the removal of the diseased trees the quicklime is forked 
into the soil or scattered over the surface at the rate of about 60 Ih. 
per tree. The effect of the lime on the fungus maybe two-fcld: 
(1) scorching caused by direct contact; (2) to.xicity produced by the 
-laked lime hr solution or by the alkalinity induced in the soil 
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Quicklime having occasionally proved ineffective in the field, cultural 
fxperiinents were carried out in order to obtain information as to 
the growth of the fungus under acid and alkaline conditions, ami 
to investigate the action of quicklime on its development.- 

Pure cultures were obtained from a young fructification and sub- 
cultured on a neutralized medium, as required, during the remainder 
of the experiment. The fungus grew best on French bean agar, 
foi'ffling a thick, felted mycelium interspersed with strands ; on 
maize and potato the growth was somewhat thinner. Particulars 
are given of the titration of the media and the preparation of the 
acid, alkaline, and control series of cultures. The following sul> 
stances, namely, hydrochloric acid, sulphuric acid, citric acid, 
caustic soda, and caustic potash, were added to the media in the 
toxicity series, in different concentrations, obtained by adding 
varying quantities, by volume, of normal solution to b> cc. of 
medium. Lime was ailded as slaked lime in weighed (juantities and 
as concentrated lime water solution. 

The results of the experiments, which are described in detail, 
showed that the fungus is capable of growth on media up to — fib 
Fuller’s .scale, vvhile it develops with difficulty at -f-8, and is totally 
inhibited at -|-16of the same scale. At —8 Fuller’s scale growth 
was generally equal to that on the neutral control dishes. The 
fungus, therefore, is capable of growth under a wider range of 
alkaline than of acid conditions. With slaked lime total inhibition 
of growth occurred at a concentration of about 0-15 gm. per IbSo 
gin. of medium, or 1-33 per cent, of slaked lime. Taking the top 
8 in. of soil as weighing 2,000,000 11). per acre, and the area occu- 
pied by one tree a.s 480 sq. ft., the weight of the top 8 inches of soil 
round one tree is 22,000 lb. To obtain a concentration of 1-3 per 
cent, of slaked lime in this quantity of .soil the a)nount required for 
each tree would be 292 lb., or roughly five times the quantity 
iisnally applied. 

The fungicidal ctfbct of burnt lime on Fonm liijnoms mycelium 
depends on the caustic action of caustic lime in direct contact with 
the mycelium, and on the degree of alkalinity subsequently produced 
in the soil. The proportion of caustic lime in Ceylon burnt coi’al 
lime is only 25 per cent., as against 80 to 90 per cent, in good 
European burnt lime. Hence the corresponding lower fungicidal 
value of the Ceylon product. Carbonate of lime has no deterrent 
effect on the growth of the fungus. Keceiit soil studies demonstrate 
that, under Ceylon conditions, the quicklime applied to the soil is 
rapidly converted into carbonate. Its effects on the mycelium of 
F. lii/iiosiis, therefore, are purely ephemeral, and its application, 
pemling further investigations, cannot be recommended. 

P.4RKEK (T.) & Lose (A. W.). Spray spreading agents. — Ball. 

Bureau Bio-Techiwloejy (Murphy A Son, Ltd,, Sheen Lane, 

London), 8, pp. 252-258, 10 flg.s., 1923. 

In this paper various experiments are described the aim of which 
was to determine the value of calcium caseinate as a spray spreader. 

In the first experiment, two clean sheets of glass were sprayed, 
one with lime-sulphur 1 in 20 and the other with a similar solution 
to which 0-2 per cent, of calcium caseinate had been added. The 
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plates were allowed to drain and photographs of them show the 
deposit from the former solution in patches, w'hereas that from the 
latter is evenly distributed. 

Similar experiments with ammonium polysulphide 1 in 10(j 
arsenate of lead 4 lb. to 100 galls., and liver of sulphur and nicotine 
petroleum emulsion gave similar results. 

Dried (ilms from lime-sulphur, ammonium pol 3 ' 6 ulphide, liver of 
sulphur, and lead arsenate solutions with and without the addition 
of 0-2 per cent, calcium caseinate w-ere examined microscopically 
and it was observed that the particle.s depo.sited from solutions with 
the spreader were much closer together than those from .solutions 
without. The former therefore would probably have a vreater 
fungicidal efficiency. 

An experiment was carried out to ascertain the effect of calcimn 
caseinate over the rate of settling of a suspension of lead arsenate. 
The latter (4 lb. to 100 galls.) was placed in one cylinder, and a 
similar suspension, with calcium ca.seinate added, in another, the 
cylinders being shaken .simultaneously for one minute before beiiw 
allowed to settle. Fliotographs taken at intervals show' in the 
former case evidence of sedimentation in five minutes, whilst after 
fifteen minutes settling was nearly finished, and in an hour it wa? 
complete ; in the latter case the arsenate still showed excollem 
suspension six hours later. The addition of calcium caseinate to 
lead arsenate therefore obviates the necessity for verj' elaborate 
stirring gear in the spra 3 -ing machine. 

A number of experiments were carried out to test the spreading 
power oil plants of .solutions with and without the addition of 
calcium caseinate. Foliage having a polished and smooth surface- 
(e. g. ivy, apple) 3 fielded results similar to those on plate glass, 
whilst on leaves with spines (c. g. hop, marrow) the fluid either with 
or without the spreader appeared to collect in globules on the apex 
of the spines, and on leaves with a wax 3 ’ bloom (e. g. carnation, 
savoy, cabbage) the spreader had little ertect in increasing the 
spreading. 

Further experimental work is stated to have shown that apple 
scab [Ve'/ttufia iniieqiu/lis] and American gooseberr 3 * mildew 
[Sp/iiiero/heca mors-urae] can be controlled with lime-sulphur, 1 in 
ifiU, used in conjunction with calcium caseinate, without defoliation 
or russeting. 

An.aus (J. J'.l, Improving our orchard sprays with a fiiative.— 

Reprinted from Tran--. PeuiHsulur Hort. Soc., 1933, pp. 1-S. 

1923. 

In a somewhat detailed historical .summary of the development 
of the U.SC of .spreaders from 188.5 onwards, the author, followin'; 
Moore, first points out that ‘spreading’ refers to the formation, or 
maintenance after being formed, of a continuous film over the 
surface of the leaf, w'hilst ‘ adherence ’ applies to the resistance of 
the dried sprac- depo.sit to weathering. ‘ Wetting ’ is the slight 
chemical or physical affinity betw'een the liquid and solid, and is 
one of the factors producing a continuous film. 

Of recent years much attention has been given to the possibihtt’ 

)f using casein as a spreader. This substance is colloidal m 
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clmracter, and combines with certain other snhstancea to form 
■iirfrlutinant compounds which are very stable and extremely 
i-iisistant to moisture and atmospheric changes. 

In order to obtain a preparation in liquid form and one thereby 
easier to use, experiments were made to bring the casein into solu- 
tion. Casein is soluble in an alkaline solution, but the process is 
plow when lime is used, and the proportion of lime necessary in- 
creases the volume of the resultant mixture. Sal soda was found 
to be the most economical of the efficient substances tried and a 
stock solution of the following composition was adopted. Casein 
5 lb. sal soda 1 lb., water 10 galls. [American]. The ,sal soda is 
added to the water, which is then gradually heated and the casein 
added slowly during heating. The latter should become di.ssolved 
in about 10 minutes, boiling being unnecessary. Thi.s stock solution 
should be of a slimy, sticky consistency, and should be used at the 
late of 3 qts. per 300 galls, of diluted spray solution, jjroducing a 
foam on the surface of the latter after thorough mixing. The casein 
solution imparts to the spray both spreading and adhesive properties, 
and the author therefore applies the term ‘ fixative’ to it, 

A series of experiments was made to determine tlie quantity of 
ju'senic in tlie deposit of an arsenic spray with and without the 
casein ‘fixative’. The increase of arsenic adlicring to the leaves 
when the latter was u.sed amounted to 30 per cent, over the control. 

Trials with the fi.xative on a commercial .scale with B.T.S., atomic 
sulphur, lime-sulphur, and Bordeaux mixture were carried out with 
very satisfactory results. 

Cook (Jl. T.). The origin and structure of plant galls, — Science, 
X.S., Ivii, 1463, pp. C-14, 1933, 

The author considers that the study of the pathological histology 
cl plants has been greatly neglected, especially in America. Workers 
oil the various groups of galls caused respectively by insects, fungi, 
nematodes, and bacteria, have generally known little of the studies 
pursued by investigators in the other groups. The results of these 
studies require to be correlated in order to serve as a basis for 
future research in this iiiiiiortant branch of liotany. 

One of the earliest problems which arose in connexion with plant 
galls was the nature of the irritant, and this has not yet been fully 
soh'ed. In the case of both in.sect and iiematodo galls it is uncertain 
whether the stinnilus which induced their formation is mechanical 
or chemical, and the same seems to be true of galls caused by fungi. 
'I'he slime mould Pl'isiruxlioplioni brassictic penetrates the cells, 
causing enlargement and division not only of the cells with which 
it: comes into direct contact, but also of 'those in the. vicinity. The 
latter are apparently stimulated by the passage of some substance 
from the diseased cells. Oedemas are well known to result from 
chemical irritation, while calluses aud the like are frequently due 
to mechanical causes. Many insect galls arc now believed to bo 
tlie result of purely mechanical stimuli. 

Galls caused by bacteria may be divided into three groups ; 
(") the olive knot group [Pseudomonas savastanoi], in which the 
I 'acteria occupy small pockets and stimulate the surrounding cells ; 
{b) the legume nodule gi'oup, in which the bacteria are within the 
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cells ; (c) the crown gall group, where the position of the bacteria 
does not seem to be well understood. 

There arc three well defined stages in the forimation of plant 
galls: (1) cell enlargement or cell division or both; (2) the failure 
of the affected part to dift'ereutiate into the characteristic tissues of 
the normal plant organ on which the gall is formed ; (3) the differ- 
entiation into the characteristic tissues of the gall. Kuster has 
classified galls into two comprehensive group.s : (1) kataplasmas or 
those in which the stnictnre is undifferentiated parenchyma and 
(2) prosoplasmas in which there is a differentiation into other 
tissues. The galls of P. brimktie on the Cruoiferae are true kata- 
pla.sma.s, intumescences are very simple kataplasmas, and bacterial 
and fungous galls include kataplasmas and simple prosoplasma.s. 

Insect galls all originate from the meristeinatio cells and are at 
first true kataplasmas, but many of them pass into the prosoplasma 
stage in which fibrous and scleroneh yinatou.s thasues are more or less 
prominent. The writer’s researches liave consistently indicated that 
insect galls alway.s originate during early periods of very active 
development in the life of the plant. In nematode galls the point 
of e.xcitation is less definite than in the insect galls, and the form 
and character of the abnormality vary according to the age of the 
root and the number of individuals attacking it. 

Some of the fungous galls are kataplasmas, while others arc 
prosoplasma,s of varying dcgrcc.s of complexity. In all cases the 
direct iiiodifications are mainly in the learcnchyma tissues. Study 
of the galls caused by the cedar and apple rust fungi have led to 
very divoigont conclusions. Stewart believes that galls of Gyiihui- 
f^/iorangionijudiperi-vinjiiduiute arise from axillary buds, and that 
each gall contain, s two fibre- vascular systems, one derived from the 
incipient stem and the other from the leaves; the parenchynm 
tissues predominate, and the fibro-vascular structures are dwarfed 
and modified. He finds practically the same condition in the galls 
of G. ijlfihosiim. Reed and Crabill believe that the galls arise from 
the leaf, and their descriptions indicate that in origin and structure 
these galls are .similar to those caused by the Cynipidae on oaks 
and rose,s. The author has studied a number of other plant galls 
rliie to fungi and found them to conform (piite well in origin, struc- 
ture, and development to insect galls in general. 

The galls cau.sed by P. inmicae have loeen closely studied of 
recent years by’ Lutmaii, Chupp, and Kunkel. They are true kata- 
plasma, s, and it is evident that the cortex of the host reacts to the 
organism, that the caflibium is specially susceptible, and that the 
cells of the medullary rays also respond to the stimulus. The dis- 
tortions of the .xylem appear to be due to the force exerted by the 
infected rays and other jjarts. The action of the organism on the 
cambium tends to prevent the formation of vascular elements. 

Bacterial galls must be classed as kataplasmas, or in some in- 
stances as very low forms of prosoplasma.s. The legume nodules 
due to Bucteriiciii atdicicoki and the olive knot also appear to 
originate iii the cambium, and are true kataplasmas. Recent 
.studies on crown gall indicate that all meristematic cells react to 
Jl. lumefacisM, but the character of the galls depends largely on the 
activity of the cells at the time of infection. The author believes 
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that the xylem seldom, if ever, reacts to stimulation by B. hime- 
fiti-ied), though the sheath cells may do so. The most complex and 
definite galls in this ease arise from the cambium, the simpler ones 
fvoui other nieristematic tissues. The development of rather weak 
dlirous tis.sucs in the galls indicates that the crown gall is a low 
tvpe of prosoplasma. It agrees very generally in origin, develop- 
ment, and mature structure with other plant galls regardless of the 
causal organism. There are, however, three marked differences 
lietween .some of the bacterial and the other galls, namely, (1) the 
presence of the tumour strands in crown gall ; (2) the more pro- 
ioiiaerl or more variable stimuli of bacterial galls ; (3) the formation 
of eiiibryomas or tumours containing leaf shoots or roots attributed 
to crown gall. The first appears to be a well defined feature of 
cimni gall, but not of other types of bacterial galls; the second and 
(hirii are still open to question, 

111 answer to the author’s queries. Dr. E. F. Smith defined em- 
bryomas as ‘ crown galls containing aborted slioots, often in great 
numbers’, and differing from the aerial tubers on potatoes caused 
Ijv ShisoctoiiM mlani in their adventitious character. He also 
stated that the shoots resulting from inoculation with B. tume- 
facieiW do not differ from .shoots arising as a re.sult of other injurie.s, 
e.veept th,at the tumour tissues mingle with tliem, causing injury 
and abortion. Levine, working with crown gall on Bnjophyllu m 
((ilyciiiMii, states, however, tliat B. haiufiKieiis does not cau.se tlie 
formation of the leafy shoots, liut iidiibits ami retards noniiiil 
flovclopmeiit ; the formation of the leafy slioots i.s mechanical and 
secondary to that of the gall. The production of buds wliere they, 
do not normally occur has been reported by Woronin, Favorsi, and 
Kunkel iu Plasimdiopliom brassicae infeetion.s. 

’fhe fungous, .slime mould, and bacterial galls ditter from the 
more highly developed in-scct gall.s in the absence of any well 
di’fined cessation of cell activity such as re.sults in the latter case 
when the larva reaches maturity. 

The researches of Wells confirm the author's view tliat all galls 
oi'iginate with the excessive development of parenchyma tissue. 
Accepting Kllster’s groupings into kataplasmas and prosoplasmas, 
Wells points out that the latter liave arisen by evolutionary pro- 
cesses. Kataplasinic evolution is the re.sult of progressive inhibition 
of iliffcrentiation ending with tissue homogeneity. Prosoplasmic 
i-voUition begins when homogeneity has been attained and is the 
dcveltjpuient of new tissue characters. 

The author concludes that all gulls originate in practically the 
same manner whatever the .4imulus which excites their growth may 
Iv. The latter must be applied to mcristeinatic ti.ssues, but in all 
eases it appears that it may extend beyond the point occupied by 
the cau.sal organism. In. most cases the stimulus is probably due 
to Ml excretion by the organism and the reaction of cells to the 
stiiQuliis is remarkably similar wliatevcr the natui'e of the latter. 

Bi tlek (E. J,). Some characteristics of the virus diseases of 
plants.— iS'ciCTire Pi-oijrefs, xvii, 67, pp. 416-431, 1923, 

In this paper the information at present available on the virus 
disea.ses of plants is summarized and discussed. Four main groups 
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arC' distinguished ; mosaic, infectious chlorosis, phloem necrosis, aiirl 
the peach yellows type, the last two being regarded as allied. Tlie 
work of various investigators is outlined and the symptoms of tlie 
diseases described. An account is given of the different methods of 
tran.smission, the passage of the virus within the plant, and the 
properties of the virus. The influence of environmental factors, in. 
eluding temperature, soil, fertilizers, and light, is briefly discussed 
and the paper concludes with some general observations on the 
nature of the diseases, their economic importance, and the analogji 
between them and certain diseases of animals and man. 

Coi.E.MAS (L. C.). The transmission of Sandal spite . — lading 
Foresh-r, xlix, 1, pp. 6-9, 3 ph, 1923. 

The author has shown in a previous paper (Deft. Agric. Mgmf.. 
Mycol. Si'i'., Bull. 3, 1917) that sandal .spike can be transmitted ly 
moans of grafting, this being the otdy method of transmission 
hitherto established. It is obvious, however, that in nature tlie 
disease must be transmitted in some other way, either through the 
roots or through the aerial portions of the tree, The fact that 
sandal tree.s readily form haastorial connexions with the roots of 
.sandal as well as of other trees suggested the probability of root 
tran.sinission, and an oxp)crimcnt was therefore carried out to settle 
the ([uestiou. 

Dui'ing 1916 a number of seedling .sainlal trees were transplanted 
in groups of two or three in common pits in the laboratory com- 
pound and left to grow till June 1921 to ensure the development of 
a good i-oot system and the formation of haiistorial connexions. Ou 
lltli June 1921, one of the seedlings in several of these groups was 
grafted witli bits of branches from a di.seased tree. In the case 
reported in detail the scion grew, producing the typically .spiked 
leaves of the stage shown by the tree from which it was taken. On 
1st July 1922, the disease was first observed breaking out .simul- 
taneously on all parts of the adjacent tree in the pit. This plietio- 
menon differed completely from that produced by grafting, when 
the disease spreads gradually from branch to branch. Two montlis 
later the roots of the two trees were examined and three haustorial 
connexions were established, two belonging to the ungrafted and 
one to the grafted tree. The liaustoria were alive and apparently 
functioning. Many other liaustoria were unearthed, some foniiiiig 
connexions between two roots of the .same tree, and others bein^' 
attached to the roots of an adjacent cork tree (Millingtoid'i It")'- 
tensis). 

It is important to note that two of the aliove-described haustorial 
connexion.s were of the ungrafted tree on the grafted one. The in- 
fective virus or ultramicroscopie organism could readily betaken up 
by these liaustoria aiiTl carried into the previously healthy tree 
along ivith the sap stream. Probably, however, any organic con- 
nexion from grafted to ungrafted or vice versa would lead to 
infection. 

The result of this experiment, which is supported by two other 
similar cases in W'hich the roots have not yet been exposed, proves 
conclusively that -spike disease is transmissible through the 
haustoria, and at the same time disposes of the theory of an external 



381 


ciuse of infection. In the area in whicli the c.'cperiment \va.s con- 
ducted there were at least one hundred sandal tree.s, and not 
n single ease of spike has occurred except those brought about arti- 
ficially by grafting or haustorial infection a.s dascribed above. 

It is highly improbable that the natural transmission of spike 
disease occuns only through the hamstoria. New disea.ses of the 
same general type have recently been discovered in large numbers 
iind ill many cases insects have been definitely proved to be respon- 
sible for their transmission from infected to healthy pknt.s. Ex- 
periments will be undertaken to ascertain whetlicr insects are con- 
cerned in the transmission of spike disease. 

iiR.iNDES (E. W.). Mechanics of inoculation with Sugar-cane 
mosaic hy insect vectors.--Jo»)'ii. Atfru’. Re,s., x.xiii, 4, 
pp. .279-283, 2 pi., 1923. 

A study of the results of experiments conducted in the United 
States, Java, Cuba, Hawaii, and Porto Rico, affords conclusive proof 
that Aphis maiilis is capable of transmitting mo.saic disea.se of 
sugar-cane. Evidence has further been adduced wliich indicates 
that Pereyrinus mculis and possibly C'l.roUiv’w. sp. may also act as 
agents of transmission. 

The results of recent experiments carried out by the author 
demonstrated that with A. riuiulis the teak is usually placed on tlie 
thinnest point of the cuticle covering a stomatal guard cell, and the 
setae are then thrust into tlie cuticle by pressure. A copious secre- 
tion is poured out at the cud of the setae from the salivary glands, 
and continue.s to exude from the tips of the setae as they pa.ss into 
the deeper tissue, s, forming the .sheatli described liy Biisgeu in his 
work on aphids and lioney dew in 1891. The .setae of A. ihaidis 
pass tlirough the .sub-stomatal cavity, then eitlier inter- or intra- 
cellularly tlirough themcsophyll cells, continuing tetwceii two Cells 
of the starch sheatli and finally into tlie plilooin of the vascular 
hundle. During the entire process, the copious secretion from tlie 
iusecl pours into the rapidly-growing tissues of tlie leaf, which 
reiiuiin practically intact. The fact that tlie setae reach to the 
phloem cells, rich in substances of nutritive value for micro-organ- 
isms, seems specially significant. In tlie writer's opinion, the 
secretioii above mentioned is uii(|uestionably the medium whereby 
tlie infective principle of mosaic is carried into the plant. A more 
perfect mechanism for inoculation could .scarcely be tlevised. There 
is no apparent wound reaction on the part of the plant : at an}’ rate, 
none could be seen in the [Jiloein. 

Sections of tlic lealiioppers, Pereyrinns '(naidis and iJruecvlu- 
cephnlu molli'pes, point to the tracheae rather tliaii the phloem as the 
object of attack ivith these forms, ft wouhl appear possible for the 
latter insect to penetrate to the vascular bundlc.s by mechanical 
pre.-isure alone, iii.stead of by the digesting action of saliva, w hich 
a[>pears to be neces.s.ary for the process in the cti.se of A. mt'.idU. 

Saliiox (E. S.). ‘Mosaic’ disease of Hops. — Juurn. Mm. At//'!C., 
xxix, 10, pp. 927-934, 3 figs., 192.2. 

An obscure disease of hops, soiuewdiat resembling, but distinct 
from the ‘ nettlchead ’ or ‘ eelworm ’ disease is stated to belong to 
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the mosaic or ‘ virus’ group of plant diseases, and it is suspected 
that the ‘nettlehead’ disease also , belongs to this group and is not 
caused by eelworms. 

In the mosaic disease described in the present paper, the plant i.s 
usually infected for .some time before the s 3 'mptoms become notice- 
able. The stems (‘bine,s’) have .shortened joints, are unable to 
climb, and grow to a height of only four to six feet from the ground. 
The leaves are somewhat curled with recurved margins (not incurveil 
as ill nettlehead), more or less mottled green and yellow, and! 
together with the upper part of the stem, markedly brittle. All 
such affected bines remain sterile. The di.seased shoots may remain 
green throughout the season or die off during the .summer ; the root.s 
on examination are found to be partly dead. Less frequently— 
possibly in cases of recent infection — the bine attains a normal 
height and produces a varjdug amount of hops, hut .symptoms of 
disease are apparent in tlie curling and mottling of the leaves, 
especially of the lateral branches, and in certain characteristic mal- 
formations of the hop-cones. In the commercial hop-gardens tlii.s 
relatively' mild fonn of the disease is probably overlooked, with the 
rc.slilt that the disease is .spread by cuttings taken from such hills, 
111 rare instances the tip.s of the bines and lateral hranche.s die back 
for a certain ebbstance. 

Tiio disease ha.s been under observation for some years past lioth at 
Wye and at the East Mailing Research Station, and all the avaihilile 
evidence shows that the infection is frequently spread by means of 
cuttings taken from affected plants at a time when the latter wen; 
apparently healthy'. Details of several ea.ses are given in wliicli 
the disease, in a latent form, was carried in cutting.s taken from 
apparently normal plants. 

Attempts to control the di.sease by the early pulling of slioot.^ 
from affected hills, in the hope tliat the shoots arising later woulil 
lie liealthy, gave negative results e.xcept in a very few instances. 
The full control of the disease cannot he (lehieved until its e.’cact 
cause and the manner of infection are known, but in the mean- 
time tlie following measures may he recommended. (1) Ivnino- 
diate grubbing up of affected hills. (It is hclioved that green-flies 
( aphids) and possibly other in.sects transmit the disease from infectefl 
to healthy plants). (2) The careful in.spection of ad joining hilh iVir 
the detection of the first sigim of the di.sea.se. During .June aii'l 
immediately before picking a sy'.stematic examination of the garden? 
should be made. (3) Cuttings should, if po.s.sible, not be taken at 
all from any garden affected with mosaic disease ; if this cour.se i? 
impracticable they must not, on any account, be taken from the hill? 
contignou.s to one which has been grubbed up. 

LUN'DEG.kEDH (H.). Die Bedeutung des Kohleusauregchalts und 
derWasserstoffionkouzeutration des Bodeus fUrdieEutstehung 
der Fusarioseu. [The importance of the carbonic acid content 
and hydrogen-ion eoneeutration of the soil in the originiitioii 
of Fasi’.i'iaii'. diseases.] — But. Kotisfi', 1923, 1, pp, 25-52, 4 tig? . 
19,23. 

The results of a series of experiments carried out in 19,22 .sliowcd 
that a concentration of carljouic acid exceeding 1 per cent, in tb; 
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<oil ileJayed the gernimation and development of wheat seedlings. 
Xhe addition of 3 to 5 per cent, of CO^ resulted in a reduction of 
i,ermination exceeding 50 per cent. There W'as no trace of the 
illeoed .stimulating effect of carbonic acid observed by previoas 
•jjvestigators. Corresponding tests with three specie.s of Fiisa- 
,;iiiU {F. (iveiMceum, F. admoi-um, F. herhiiruin) and Gihheri’Un 
^.lubinetii indicated that high eoiicentration.s of CO., (3 to 7 per 
cent.) not only exerted no retarding inllneuce on mycelial growth, 
lull actually stimulated it in two cases (G. siinhinet'd ami F. nd- 
mofum)- Thus it is evident that the fungi in question can thrive 
ill conditions which adversely affect the development of .seedlings. 
Tliis fact may give a useful clue to the cause of the prevalence of 
fuin'ous attacks in impenneable soils. 

The infection of growing seedlings by the fungi in ijncstion wa,s 
favoured by the presence of 2 to 8 per cent, of carbonic acid in the 
air. In every ease the .seedlings were reduced to an enfeeWed con- 
dition by the carbonic acid. Under natural conditions the seedlings 
are exposed to the soil atmosphere during the first few days, and if 
tlii,s is rich in CO^ a somewhat similar effect would be producei.l. 
The attacks of G. saubiiietii and F. ‘ineiiocmia were very virulent 
under such conditions, the affected plants showing the typical 
symptoms of wilting, namely, a brown discoloration of the base of 
till' stem and a stoppage in the flow of w'ater through the vessels. 
The di,sease was progressive, more plants showing evident symptoms 
of attack after 30 than after 9 to 1.2 days. The CO.^ treatment 
ceased after 9 to 12 days, so that the later development of the 
disease indicated that once infection has been promoted the 
subsequent growth of the parasite within the host tissues is not 
dejiendent on CO, to the same degree, in certain case.s, liowever, 
the infected plants outgrew the infection and licvelopcd normully, 
another typical feature of foot rot of wheat under natural con- 
ditions. 

Tile injurious itiHuence of impermeability of tiie soil may be due 
not only to excess of carlxrnie acid but also to a deficiency of 
oxygen. The latter must be very pronounced, liowever, to produce 
any notewortiiy effect, as cereals ami other economic plants germinate 
normally at one-flftli to one-tenth of the norma! oxygen pressure. 
Tlie likeliliood of sucli a shortage of oxygen in ordinary cultivated 
soil.s is negligible, and tlie 'arrested development of tlie seecllings 
used in the experiments may safely be attributed to the higli 
proportion of carbonic acid. 

Experiments were a].so carried out with hydrogen-ion concentra- 
tions ranging from 2-7 to 84, within wltich limits the four .species 
referred to above were capable of growtli. The germination of 
wlieat was lessened at Pjj 5-5 to 5-9, on eacli side of wliicli tlie 
germination curve rose to aliout Pj, 5 and P„ 7 respectively. At 
P]i 2-7 to 3-0 development of the fungi proceeded very slowly, 
biorphological differences were also noticeable in tlie fungus cultures ; 
at iiigh concentrations several distinct colonies were formed, while 
an alkaline reaction proiluced only a single, thin, hyphal membrane, 
ihe re.sults of the authors tests with G. siudjiiietli, confirmed those 
ei'tained by Hopkins [.see this Ei okir, i, p. 340], the growtli curve 
showing a minimum at about P,, 5-6, on cacii side of whicli it rose 
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in approximately the same manner as in the wheat germination 
curve. All the species showed a definite tendency to develon 
a slightly alkaline reaction in the cnlture medium. G. sa'iibiiielli 
and F. nvirmx'.eiim exhibited this character most strongly, which 
may account for their capacity to flourish in almost all soils and to 
withstand the acidity in the sap of their host plants. 

It lias frequently been observed that plentiful fertilization with 
organic manure, especially in a fresh condition or too late in the 
season, favours the development and spread of infectious disea.ses 
On the results of these researches the author attributes this to the 
fact that, even in moderate quantities, such manure increases the 
CO., content of the soil, with the consequence.s described above. 

Phiestley (J. H.) a Woffenden (LEmcE M.). The healinj of 
wounds in Potato tubers and their propEigation by cut sets,~ 
of Apji. Biol., X, 1, pp. 96-115, 3 figs., 1923. 

When the cut surface of a potato tuber is exposed to air, the 
sequence of events during the healing process is as follows, the 
colour changes, which are of no direct significance, bein^ omitted. 
The first step is the depasit of a fatty ‘ suberin ' layer, formed by 
the oxidation and condensation of the fatty .substances from the 
sap, along every wall of every cell at a certain depth below the cut 
surface. Oxygen seems to be e.s,sential to the formation of this layer, 
which develops within twenty-four to forty-eight hours aud is con- 
tinuous if the cut surface is exposed in a moist atmosphere, but is 
broken wlien the air is dry, and particularly when the cut surhicc 
is exposed to sunlight. When cut tuliei'S are lost owing to fungous 
attacks the loss can often be traced to exposure to dry air or the 
sun after cutting, with consequent inefficiency of the protective 
suberin laj'cr. 

A few days later cork is formed below the suberin deposit, 
as the result of cell divisions in an active cork phellogen. Thi.s 
activity appears to be promoted by the accumulation behind the 
surface blocked by the suberin layer of sap-containing sub.stances 
diffusing from the vascular bundles, and by the production of an 
acid reaction just below the blocked surface through the anaerobic 
conversion of sugars into fatty aciiLs. The activity of the cork 
phellogen, which is roughly e.stimated by the number of cork layers 
produced, ditt'ers with the variety of potato, and tests have shown 
that Majestic, King Edward VII, and Bishop are particularly 
lacking in thi.s respect. The results of the authoivs’ tests bring out 
the unde.sirability of cutting potato setts in sunlight or exposing 
them to an exceedingly dry atmosphere before planting, and the 
advantage of an interval of one or two days between cutting iiinl 
planting. The ptactipe of treating cut setts either with slaked or 
caustic lime does not appear to serve any u.seful purpose, at least sn 
far as it influences the healing of the w'ound. 




